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APPENDIX G

FIELD MEASUREMENT OF pH
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FIELD MEASUREMENT OF pH

Electrometric

Reference: EPA 1979, Page 150.1

Sensitivity: 0.1 pH unit

Optimum Range: 1-12 pH units

Sample Handling: Determine on-site or within 6 hours,

Reagents and Apparatus:

1.

2.

pH meter (Orion Model 211 Mini pH meter).

Combination electrodes

. Beakers or plastic cups.

pH buffer solutions, pH 4, 7, and 10.
Deionized water in squirt bottle.

A11 glassware soap and water washed, followed by two hot water
rinses and two deionized water rinses.

Calibration:

1. Place electrode in pH7 buffer sotution.

2. After allowing several minutes for meter to stabilize, turn calibra-
tion dial until a reading of 7.00 is obtained.

3. Rinse electrode with deionized water and place in pH4 or pH10 buffer
solution. :

4, Wait several minutes and then turn slope adjustment dial until a
reading of 4.00 or 10.00 is obtained.

S. Rinse electrode with deionized water and place in pH? buffer. If
meter reading is not 7.00, follow Steps 2-5 again.

Procedure:
1. Calibrate meter using calibration procedure.
2. Pour the sample into a clean beaker or plastic cup.
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- - 3. Rinse electrode with deionized water between samples. Recheck
calibration with pH? buffer solution after every $ samples.

4. Immerse electrode in solution allowing sevéral minutes for meter
to stabilize. Make sure the white KC1 junction on side of electrode
is in the solution. The level of electrode solution should be one
inch above sample to be measured. ’

Notes:

1. Hhen calibrating the meter, use pH buffers 7 and 4 for samples with
pH < 8, and buffers 7 and 10 for samples with pH > 8. If meter
wilT not read pH4 or 10, something may be wrong with the electrode.
Return it to the lab with a note. '

2. pH is a temperature dependent analysis. Therefore, temperatures of
buffers and samples should be within about 2°C. For refrigerated
or cool samples, use refrigerated buffers to calibrate meter.

3. Weak organic and inorganic salts and oil and grease are interferences
in pH measurements. If oil and grease are visible, note on data
sheet. Clean electrode with soap and water, followed by 10% HC1.
Then recalibrate meter.

4. When not in use, the electrode should be stored in pH4 buffer.
5. Before going into the field:

a) Check batteries;

b) Do a quick calibration at pH7 and 4 to check electrode;

c) Obtain fresh solutions.
6. Following field measurements:

a) Report any problems;

b) Compare with previous data;

c) Clean all dirt off of meter and inside case;
d) Make sure electrode is stored in pH4 buffer.
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introduction . g

Tho Modnl 211 is a ballery- or linc-oparaled (1107220 V AC adapier) digilal pht
meter lof tield or laboratlory use. The meter is complete wilh strip chatl recordise
binding posts and is supplied with an unbreakable, gel-lilled combination i
electrode, one packel of pH 7 buller powder, one bottle for pi 7 bulier, onc bottte
for distilled water, sSuppori rod, elecirode holder, AC adapler, six 1.5 Vbattenes,
shotling plug, and carrying case.

instrument description

See ligure 1.

1. stripcharlrecorder binding posis: black postis low (ground) and red post s
high input side of recorder, Sec page 8.

2, DAY LOW: an arrow pointing 1owards BAT LOW appcats On the display
when ballery requires replacement,

. LCdisplay:pH disptay overthe range ol 0 - 14 with = 01 pH umis 1eSOlutnm

4. support rod clip: holds steel rod used 10 mount eleclcode holder,
lempersture Indicalor control (TEMP *C). compensales 101 vandlion
electrode slope of temperatuwie changes. Used in Iwo-buller cahiration

6. AC line adapier inpul: jack used 10 insert AC line agapier \With AC ing
adapler operalional, the inlernal batlery is bypassed.

7. funclion conirol: rocker swilch wilh three posilions - O, OFF and (ON)
Oepress (ON) lor 3 momentary reading. The swilch will sctuen 10 OFF when
relcasad.

8. calibration control {CALIB): uscd 10 calibrale the meletr with bullors Of
known pid.

9. olocirode connectlor: aecepls ONC conneclor lrom pH elecliode.

10. slope control: screwdniver adjustment used 10 sel socond buller In Iwo:
buller calibration,
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instrument set-up

support rod

1. Insert steel support rad into the hole in the support rod clip on side ol the
meler.,

2. Mount clecltode holder on the rod by pinching o compress the spring.
Release to hold in place.

power source

The Motlel 211 operales on six nonrechargeable 1.5 voll batleries or on 110 or
220 & 20% V with an spproved AC adapler (specily voltage when ordering). Low
battery is indicaled by the BAT LOW indicator on the display.

NOTE: Datleries are nol rechargeable - use ol line adapler whenever possible
will prevent the unit's batierias lrom being discharged. I battery operation is
sesued, lollow ins1alation insiructions under batiery replacement.

.

metor chock-oul

1. Instalt six AA batteties in the meter. Orient the ( + ) and (-) battery termi:
nals 1o maich the orientation shown in ihe ballery compartiment,

2 Ocpress ON bulton on the (ront panet, If the BAT, LOW indicator on mc
frtont display lights up, the balleries must be replaced.

3 1t valtory mode is nol 10 be used, disregard sieps 1 and 2, Insert pin end of
appropriate AC line adapler into the meler, and the other end into Ihe ap-
propriale gtounded AC tine receplacle.

4. Attach BNC shoning plug 1o BNC input on the botlom side of the meler,
Qopross ON bution on the lront panel, Turn CALID knob so display reads
s stondy 7.00. If this cannot bie done consull ONION Technical Service.

1.5'. 6. RA~move the shorling plug. Successiul completion of sieps 1-4 show Ihe

e ‘M undy for use.
4'.1’ é'., 'y
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connecling electrode

Insert the BNC conneclor into the electrode jack on the botiom panel of 1he
moler. Turn connoclor clockwise until it seats lirmly,

Mount elcclrode in the elecirode holder by spreading the clecirode clip

open and sliding the electiode into the holder so that the clip closes on
eleclrode cap. See ligure 2.

Follow measurement procedures 10 use I1he meter to measure pH.

Disconnnect elecirode by turning connectot counterclockwise unm rcleas.
ed Irom pin,

ligure 2
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neasurement procedures

eneral measurement lechnique

ympersiute: All samples and bullers should be al the same lemperature, as
nall variations in temperalure can cause crrors in measurement. Tho slope ol
e pH elecirode, the potential ol the relerence elecirode, and the pH ol the bul-
1 are lemperaiuie-dependent.

caning elecirodes: Elactrode should ba rinsed and shaken belwaen measuro-
cnts 10 remove drops and 10 prevenl solution carryover.

irring: Stir mecasvured solutions moderately o oblain good conlact belween
¢ glass bulb and the solution. Insert electrode to a depth of aboul 3 cm.

1 measurementls

1gle-buller standardization
here maximum piecision Is not required)

JTE: For maximum accuracy il Is recommended thal 3 two-buller calibration
: petlormed once al 1he beginning ol each day (see page 7). This procedute en-
nesthe correct sctting ol the siope control. Subisequent measurcments d\mng
e iy may e nade using 8 single point catibration,

1. Placelhe cleclrodein a buller solution whose pHis near the cxpeclcd pHol

the sample. Inserl elecirode (0 a depth of about 3 cm and slir moderaiely.
' Sel the temperalure Indicslor control 10 the lemperatyre of the buller.

¥ Seline lunciion control to ON and allow Ihe buller reading (0 s1abilize. Ad-
junt Uu: CALID so that the display indicales the pH of the buller al the solu.
won lemperature. Sce Table o,

4 Humove the elecirode lrom the buller solulion and rinse Ly slirring
mderately in distitied water Shake off excess deops of waler,

f'tac.c clecciode in the sample 10 3 depth of about 3 cin and stir mocicrately,
Sutine tuncilon control 10 ON and allow the reading Lo stabilize. Record the
sleady pHicading.

w

C

iwo-bullor standardization
(whero maximum procision Is required)

1. Selecl iwo bullers 1o brackel the expecied pH ol the sampie, varith one Lul-
fer having apHol 7.

2. Place the elecirode in the pH 7 buller 10 a depih of aboul J cm and s
moderalely. Sel the temperature indicator contiol10 1he lemperature ol the
bulfer. Sel the funclion conlrol lo ON and 3llow 1he reading 10 stabitize.
Turn CALIB until the display indicates (he pH of the buller 3t the sofulion
lemperalure. See table 1,

3. Remove elecirode rom the lirst buller and rinse by stirring moderalely in
distilled waler. Shake oll excess drops ol waler,

4. Place Ihe elcclrode in the second buller 10 a depth of about J cm and stir
moderately. Set the function control 1o ON and adjust the slope control un-
til the pH al the solulion temperalure is displayed. See Table 1

5. Remove the elecirode and rinse by stirring moderately in dislilied waler.
Shake olf excess drops ol water,

6. Place the cleclrode in the sample 10 a deplih o aboul Jem and sin
modecralely. Sel the function conlrol 10 ON and allow (he reading 0
slabilize. Record the steady pH reading.

TABLE 1
TEMP (*C) pH 7.00 Buller pH 4.01 Bufler pH 10.01 Buller
5 7.08 4.00 10.25
10 7.06 7 4,00 10.18
15 7.0 4.00 1012 °
20 7.0V 4.00 10.06
25 7.00 - 4.01 10.01 - -
30 6.90 4.02 9.97.
35 —__.698 .02 9.93
40 6.97 4.0) 9.89
50 6.97 4.08 9.8)
60 6.98 4.09 --

10 ¢ abed) .
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>attery replacement

0 replace the batieries, remove the panel on the back ¢l mc mngler. Be surc 10
hsetve Ihe polarity marking when inserling new balleries.

ecorder output

ne e and black binding posis al the side of the meler provide an oulpul lor

1ip chart recording ol absolute mV independent of lunclion mode. For
‘corduss wilh inpul impedance of 100 Kilohms or greater, the oulpul is lixed 10
noul 100 mVipH. pH 14.00 oulput Is 1,40 V. Lowet impedance recorders may be
sed Lut lull-scale oulpul s reduced.

). Connect the lead irom the high (inpul side of the recorder) to 1he red binding
posl and the lead lrom the low (ground) side 1o the black binding post.

Procewdt according 10 directions in the steip chart recorder instruction
manual

£

epair and service

MO warranty covers lailures due 10 manufacturcr’'s workmanship or malterial
clect lrom the date ol purchase by the user. User should return the warranty
a1 10 ORIOM andretain prool of purchase. Warranly is void il product has been
bused, misused, or repairs allempied by unauthorized persons.

Vatanues herein are [or producls soldlinstalied (01 use only In the Uniied Slates
nd Canada For ORION products purchascd 101 use in all olther counliries consull
cal in-couniry, authorized ORION sales agentidisitibutlor lor product warranly
HoImanon

+ Return Authorization Number must be oblained from ORION Laboratory Pro-
cts Custorner Service belore relurning any product for in-watradnly tepair,
eplacement or credil.

"No Lemon" Instrumenl Wartranly

Ihemstiument s covered by the OHON “No Lemon® wairanly, I ihe instrument
tasks vallun twelve months lrom dale of purchase lor any reason other than
abuse ihe purchaser may elect 10 have it repaired or replaced at no charge. This
waltanly cover s the oniginal or replacemaentiiepisited meter iom date ol ariginat
moler purchase; Ihe warndnly is nol exlended beyond Ihe buyer's original war-
tanly date.
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accessories

815600 Ross'™ epoxy body, bulb guard combination pH elecirode

91048BN Laboratory grade combination pH elecirode (BNC connecior)

910600 GX-series epoxy body, gel-lilled combinalion elecirode (BNC
connector)

912600 GX-scries epoxy body, gel-lilled llask comuination elecirode
(DNC connecior)

913800 GX-series epoxy body, gel-lilled llat sutface combination pit
clectrode (BNC conneclor)

915600 RX-scries relillable, epoxy body combination pH clecirode (ONC
conneclor)

9162BN Combination pH cleclrode with rugged bulb (BNC conneclon

9163I8N Combination pH eleclrode wilh needle shape [BNC connecior)

910004 pH 4 buller packets, box ol 25 packels, each pachel mating
200 ml ol butler

910007 pH 7 buller packels, box ol 25 packels, vach packet making
200 mi of buller _

910009 pH 9 buller packets, box ol 25 packels, cach pachetl making
200 mi ol buller

910104 pH 4.0% buller, 475 ini bollle

910107 pH 7.00 buller, 475 mi bollle

910110 pH 10.01 buller, 475 mi bolile

970899 Oissolved oxygen elcclirode

910002 Elecirode holder

020030 Shorting plug

020120 110V AC line adapler

020121 220V AC line ddapter

43
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.pecifications
package mode) 211 digital pH meiler, wilh model 910600 gel-lilled
contenls unbreakable combination pti eleclirode, support rod, elec-
trode hotder, bottles foc pii 7 bulter and distilled water, ane
packet! pH 7 bullct powder, AC adapter, six 1.5V Latleries,
and carrying case
range 010 14 pH
tesolution  z .0) pH
tempersiure
:ompensation manuya! {010 100°C)
isopotentiat
point  pi 7 (lixed)
power
requirement  Six 1.5 V balleries;
baltery lite: J000 ten sccond intermillient measurements
when line adapter is not ysed.
line adapter: 110 01 220V = 20%, 50/60 Hz
dimenslons 14 cmhigh x 9 cm wide x 4.5 cm deep
welght 0.4 kg

spechiicotions audject 10 change without nolice

- — wo=

PR

nolice of compliance

The Model 211 may generale radio lrcquency energy and il nol instalied and
used properly, thal s, in slrict accordance with the manulaclurer’s instruc-
lions, may cause Inlerference 10 13010 and lclevision receplion. i has been
type lested and found 1o comply with lhe limils for a Class 8 compuling device
in accordance with specifications in Subpart J ol Part 15 of FCC Rules, which
are designed 10 provide reasonable protection against such interlerence in a
tesidenlial inslallalion, However, there is no guaranice thal inlerlerence will
nol occur In a particular inslallation. If the Model 211 does cause intetference
10 radio or television reception, which can be detetmined by luining the unit
ofl and on, the user is encouraged (0 try 10 correct the interigrence by one or

‘more ol the lollowing measures:

- reotient tho receiving anienna
~ relocate the Model 211 with respeclt 10 the receiver
- move the Model 211 away from the receiver

- plug the Model 211 inlo a dillerent oullel 5O that the meler and teceiver are
on diflerent branch circuils

I necessary, the user should consull the dealer or an experienced radiofigiew.
sion technician lor additional suggestions. The user may hind the {oliowing
bookle! prepared by the Federal Communications Commission helplul:

“How 1o identily and Resoive Radio-TV Interference Problems™

This booklet is available lrom the U.S. Government Printling Ollice, \Washingion,
OC 20402, Stock No. 004-000-00345-4.
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FIELD MEASUREMENT OF

SPECIFIC CONDUCTANCE AND TEMPERATURE
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FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE
AND TEMPERATURE

Method: Specific Conductance, umhos @ 25°C
Reference: EPA ]979, Page 120.1, Standard Methods, 1S5th edition, pp 70-73

Detection Limit: 1 umho/cm 8 25°C

Optimum Range: 0.1 - 100,000 umhos/cm

Sample Handling: Determine on-site or within 24 hours

Reagents and Apparatus:

1. Conductivity meter (YSI) and electrodes.

2. beioni;ed water in squirt bottle.

3. Standard potassium chloride solution, 0.0100 N.
Procedure: .

YSI Conductivity Meter

1. With mode switch at off position, check meter zero. If not zeroed,
use meter screw and adjust to zero.

2. Plug probe into jack on side of meter.

3. Turn mode switch to red line, and turn red line knob until needle
aligns with red line on dial. Change batteries if cannot be aligned.

4. Totally immerse probe in sample. 0o not allow the probe to touch
the sample container.

5. Turn mode switch to appropriate conductivity scale, X100, X10, or X1.
Use a scale that will give a mid-range output on the meter.

6. Wait for needle to stabilize (about 15 sec.) and record conductivity
multiplying by scale setting.

7. While gently agitating the probe, take sample temperature (°C) and
record.

8. Rinse probe with deionized water.

9. Record specific conductivity (1st column) and temperature on F.0.S.
Sheet.



Notes:
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Calculate conductivity using following formula:

+ 0.0 -2
Gps = Conductivity at 25°C, umhos/cm

Temperature of sample, °C

-t
"

Gy = Conductivity of sample at temperature T, umhos/cm

Report results for the standard solution with each data set.

Record on field sheet which meter and probe were used. Meter should
be wiped clean as necessary.

After returning to lab, compare results with previous data. Report
problems to lab personnel.

Reagent Preparation:

1.

Stock Potassium Chloride Solution, 1.00 ¥: Dissoive 74.555 g. K (1
in M1111-Q water and dilute to 1,000 mi. in a volumetric flask.

Standard Pota$sium Chloride Solution, 0.0100N: ODilute to 10.0 mis.
of stock solution to 1,000 mls. with Mi1111-Q water using a volumetric

 pipet and flask.
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GENERAL DESCRIPTION

The YS! Nodel 33 and IIM S.C.T Meters are podaie, hattery
powered. ltanssionzed nstcuments desiynued 10 acCudicly measwe
salimty, contfuChivily 3ivf 1empetJture They use 3 pobe Consisling of
8 rugyed, plasuc conductwity cell and a precision YSU thuinustor
Jemperahpre sensor cominned in 3 single umt

Conduciwity with ihe Model 3] is expressed as miciomhos/centi-
moter [pmbws/em); with the 3IM, it's mahsiomens/meter (mS/m),
These are measurements of the elecuical conductance the sample
would show il measured between oppusie laces of 3 Yem cube.
{Convaision mformaton: | pmho/cm = 0.1 mS/m.) Salmity 15 the
number of grams of sali’kdogram of sample (Too = pans per
thousani). Tins measwement assumes the sample comams a “sian-
dard” sed watge s3It nuature. The sample tempesature s measuied in
Jeysces Celsis

Sahmity muaswements are manually teaperatwe compensated by
duect dial Conthi ity measurements are not IEmperature compen-
sated, however, 3 1iempecdiwe funcion s pravedend vn the mstiument
10 anl with calculanon of conections Also. when st 1empesature
and COmilucCtivily 3eg hauwn o s possible 10 calcutate sIbmidy ang
when only tempesatnse Ingd sabruly 31 known 1 1s possile 10
calculyte conduclmvity .

oo

» * °
Ceone D mea'ns ot mmriiens dtdl w

SPECIFICATIONS
Model 33 Comluctivity
Ranyes 0.500, 0-5.000. 0-50.000 .
penhosZcm with ¥YSI 3300 Senes
Piobes (Note The “jmho” desyg-
nagons on Ihe meler J1e 2
shonthang (oun lor “pmho/em™ )
Accuracy +2 5% max enor 31 500. 5.000

amt 50.000 plus prove

£ 0% max enor a1 250. 2.500
and 25.000 plus prove

See Ewor Section

2
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Aeadabuluy

Temperdiwre Compensaton

Model 3I3IM Comfucitivity
Nanges:

Accurdcy

Readabluy

-Temperdture Compensation

Soalinity
Nange

Accuracy

- on———

Acadabiny
Tempeidue Compuensation

LY 2 L SRS PR 4

: %2
ey

. Y

25 povwslim un 500 ,.mho/q:m

tange

25 ,ohnsZcm on 5 000 et/
range

240 pmhos/em on 50 000
peho/Cm 13nge

None

0 50. 0 500. 0-5.000 M5/ wvoult
YSt 3300 Scees Pivhies

t 2 9% ac cwor ot 50 00 sy
S 000 plus probe

1 0% man cnot 3125 250 anre
2 SO0 phes obe

See €rror Secton

025 S/ on 50 mS7m ranye
25 mS7m on 500 mS/m dnye
25 0 mS7in on 5 000 nS/in range
None

0 40° - m tesmpusture rdtge O 2
o 145 C
Above 4-C 209°..n 40 ana
£ 0 7 %o a1t 209 oo ey cutstiug Sevety
mubse
Below 4¢C. 21 1% a1 d0"  anc
+0 9 " 3t 20« pPhes COtclac tovity
mobe
Sce €uor Seunion
02 " on O 40 %, 1ye
Manual Ly duect dat lrom -2 10
1+ 45+C

J

. -!»Av. RTINS g o, e eI "

bl Wortodd
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Temperatui'e
Ramye -2 0 4150°C .
Accindcy 20 1°C at -2°C. £06°C a1t 45°C
plus peobe
Sce €1or Suchon
~ Reddatnlny 20 15°C a1 -2°C 10 1£02J7:C at

Power Supply

a5%C

Two O-sire alhating hattencs, Ever-
cady €95 or equivalent provide 3p-
proxundtely 200 s of opcranon

Piube YS1 3300 Screes Conductwvity/Temn.

petanene Poole
Nommal Prohe Consiant K =5/cm

Accuracy 1 2% of scathing for conducivity and
$dhmty
€itor of 101¢C a2t O-C and
103:C . 4a0'C
Insteument '

Amlent Ronge

Samslaciury opuranoen -S10 1 45°C
A maximem coioe of 10 1% of ihe
1eadng pee *C change m matuent
fermperatine Can uccus Tivy ¢rior s
neglypbite of 1 mstoeninet o8 1e3d-
misted 10 redbne 101 cach seagw

OPERATION PROCEOURE

1

Sciup

121 Adpust metes 2¢10 o necessoryl by tunng e bakehle
SCIEw 0N INE gt [aCe SO 1t tin: iyl nenlie Comcnies
withs 11 2010 On thy Canductvay SCale

) Cablnate the wmeter by tuteeg the MODE wuetil 10
REOQUIND Dt aedpostosg the MCDLUINT Gtk su e sneeter

.o Be: 4w um—y - . - h . . ¢ e s qepgems -.w*
.. I e S L)
e R :2;,".

e
e

AL Lt il ﬂ el
\é@ v,
o
%’\ y 60‘ 2 3
<o, :
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. ncedic hnes up wih the redhing on ihe meter (ace 11 the
connol he accomphshed, replace the Latienes

{c) Plug the probe o the probe jack vn the swe vl the wnitto:
ment

{J) Put 1he probe in the solution 10 be measmed (Sce Proue
Use)

. Temperature

Set ihe MODE conuwol 10 TEMILRATUNE Nead 1he
1iemperature 0n the bouom scale ol the meter w deyrees
Celsius  Allow ume fur the probie 1emperdtwne 10 come 10
vquiibrium with 1hat ol 1he water belore redding

. Salinity

{a) Transles the 1emperdture 1codmng liom Siep 2 1o e *C
sCale on the Instrpment

() Switch the MOOE cunirgl 10 the SALINITY positOn am?
130 salumly on the 1cd 0 40 Yo e Ldnge

Ic} Depress the CELL TEST button The meter rcadig shouia

fait tess 1han 2% o yredter. 1he prohe o8 [Ouleet gl ttve

Mmeasurement 13 i enor Chean the protie 3nd 1 meas e

. Conductivity on Model 33 (Model 3IIM dutd s

parenthesos.)

13) Swetch the MODE coneol 10 the X100 scate H the scambng
'3 brlow 50 on ihe 0-500 1anye 15 0 on 1he 0-50 sanyed
switch 10 ihe X10 scate I the 1edding 15 sull beltny 50
5 01. switch 1o the X1 scale Rcad the inets scale and
multsply Ihe tedilng  appapredicly - The answer s o
peessed i pmbhusZam InS7m)  Alizasurements e 1ot
1emperaleee compensated
Example: M Reading 247124 )

Scate x10

Ansver 2470 univn/um
12470 mS/m)
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1 arror. Clean the probe and 1e incaswee

S. Entor

graphs i the following sections.
{1} Temperatue

compensate sdlunly messurements

*C metee i¢ading

vel-

F ]

(L) Whun measuring on the X100 and X10 scales. depress the
CELL TEST bution The inuter teddng should lall less than
2%. 1l greater, the prohie 13 fovled 3nd the measurcment 1$

NOTE: The CELL TEST does not funciion un the X1 scale

The maximum eror in 3 1eading can be calcutated by using 1the

The 1emperature scale 13 designed 10 pive the minmmum
sshrity error when the temperature readings are used o

frjure 1 showns 1013l enur lor probe and nsttument versus
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Example: Meler Neading 15°C
Total Envor 04°C
Accuracy 15¢C L 04°C tor probre
C and nssteument cuinmbned
i {2) Conduciwity on Muodel 33 (Muk! IIM da1p are
1 parentheses |
! Figure 2 shows Ihe wworst-Case contucivety enror 38 3 func-
ton ol the conductvily 1edthng fur the geuhic Ind mstiu -
I mam comnned
LI &
’ 13
i \
1Nt 4 J
AlaDinC
Figuee 2
? |-
. 1 L i R DI B
[ ] e 100 ] sl s
awshies gom o Beate
(. " t L] » ad w)
g ae o Beote
Exampla: Meter Reading 360 paitmn/im €36 w:S/ it
' Scale xX\0
R Aeading Loor 4 454

JB00 4 162 sostunnim
360 1162 inS/m)
Toon gWeolane atmed #9.280000000z008

Avcuracy

. ..a'--?-g—,‘:mf-—.,- .o .
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131 Satinity

The sabmiy scadings sre 3 funchion ol 1emperature and
conduchivity, tharelorg the accurdCy is 3 functiun of Loth.

The temperature scale and temperatine contol have been

designed 10 minimize the tumpgiature enror contubytion (0
ihe salinity eeror. The etror shown in Fiquee J is the total of
the 1emperature and conduclivity probse, 1he lemperdtie
scdle and the salinmty scale eror.

- ::::::::::‘ io- e

s0l0s 03 €

Figure 3

1 1 1

908 SALINIIY ALADING

Example: Meter Reading. 100/00,& 10°C

% of

Acading

Enor. 6 5%

Accuracy: 10 %e . 0 65 e for all

criors, combined woist
case.
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CIRCUIT DESCRIPTION, MAINTENANCE AND CALIBRATION
1. Doscription

The cireun is composcd of two parts, 3 Mulleviia1or and swatchng
transistors. The mulmibrator produces a3 squaie waveloem voltuge
The squate wave is applicd 10 two switclung lransistors They alter-
nately apply two hattenes ol opposite polanty 10 the probe thus
prowding AC power which muumizes polarzatwn cilecis The serer
is in sencs with one battery and medsutes the cureent lrom a The
current from the battery is propothional 1o the conductance ol the cell
Salinly is measured 1n 3 special 1ange contfuCivily CuCunt which in.
cludes 8 user-adjusied lemperature COMPENSILOr In the 1emperdlure.
redhne and X1 positions the mulivibrator operates at 100 1e 1o the
sahinity. X 100 and X 10 positions 1he mullivibie 310t opesidies it 600 1
and m these ranges pushing the CELL TEST Lutton deops ihe heguen-
cy to 100 He allow-ng the operalor 10 judge the degice of juole
polarization

2. Maintenanco

The only mamienance requued 1 Dancry replacement Two 07 seze
alkaline fashihght cells, such as Cvercady €95 or aquivatent. will
provide 200 s of operation AcCuracy wall not 3¢ Mt dmed of 1w
carbon "D cells are used Doattery teplacement 8 wnlicated when the
redhne adjustment cannot be accomphshed

Replace batteries every six months 10 reduce the danger of canason
due 10 leaky Latcoes. To replace hatierns, 1eMmove the six 3CICWwS
fiom sthe wear plate The battery holders are cotor cotded The Pusive
{1 bution) end imvust go on red.

3. Caulitnation ol Modol 33 (Model 3IM data are in pareniheses )
It 1s possibic for the 1emperatuie hnol 10 bDecoma 100se 0t shp lrum
1S nornidl pasiion I 3n cmurgency the hal cn e r¢ positioned I
must be emphasized that tius 8 an emesgency praceduie only, and
Mat the nstrument showld be rcturned 10 the lactory fue (wouper
tecahlypanon ot the eathest uppurivnty
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(a) Read e 1¢operatee and contucivity of 1he sohlihion Delee-
ming the saluvily of 1he solubion by 1uinmg 3 ine vaiucally on
the graph lom tius contfuciance valug unnl it miersects the
anropnate *C hne (interpolate 3s requuud lor temperature
Giciween the given °C knes) From thes mlmsechon extend 3
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e honzontally 10 the edge of the graph Tiug Jetermes the
sahnuty lor tlus sample.
Example 25.000 mhos/cm and 20%C yves 3 salwuty of V7
{Example 2.500 mS/m and 20°C gives 3 sshty of 17)
~ L) Remove the *C hnnb. switch 10 SAUNITY, amd 1win the conirnl
. shalt uniil the meier needie indicates the $3hindy value ety -
muned w Siep (3). In the example gven, the value 13 17
{c) Switch 10 TEMPERATURE (Nole Tius temperadiure (edilng
must be the same as Swep al. ¥ oL, Leyin agan 3 Step 131
Place the knob on the consrol shialt Iwithout turang the contiol
shalil swith the hnob pownter 31 the same 1empedlure as 1he
meter 1eading and bghien both set screws seCurely
At carhest oppornunity iecalitndte using the following 1nocettur: of
retuin the wmsieument to laciory lor servece
(a) Sct the insirument lor 3 salimly measurement 3s NV
L) Substauie 3 1000 pf capacrior and 112 7 odun 0 V0 10kt ance
tesisior lor the probe.
Conncct the resisior and capacor beiween the green wie ond red
wie on (the jack connechions msule the mstruinent

C h‘Nf ..{ I
GREEN WIRE 1nar Nl 1000 !
A%
RED'WIRE
O
R R o P L
Y ' LT 2

u#$13¢aaj

‘q‘.\h-“o ve s W~

S " . <t -..‘
DEPEEY R AN S
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(e} Turn the tewnpucdtore ¢hdl unbl the meter 1udils icdling
Now msloll the temperatvie hnots with the arrow a1 25°C Tlus s »
nonpnrary cahlnation only Return the mnsitement 10 e lactory (o
prraapaer e 30n

PROBGE
1 Descnption of YSV 3300 Series Conductivity/Temparature
Piobe
e ¥S1 3300 Scives Curnluctivaty Pruhes are deswgaedd toe held use,
conbiodymg conyieattion Ing design 101 tugged. sceurate serwce
Cach prabe Ieatyres a buili-in cell constant of 50 1500 0/M) £2%. 2
pecision ¥SI thernwsior tempusature sensor of 0 1°C accumacy a
0°C amt £0 3°C at 40°C and a fow capacitance cabie assumbly 1es-
mndting n 3 thuee theaninal 025 «ha phone type connecior.
Toe: 33V0 0as 2 10 N cable ot the 311 93 3 50 It varsion Oihes
leanpitey 10 Jvalable 0N SpECdt Litler

Troe quesdwe has 8 tget PV C baddy pbintungzed pure mchel elecirodes.

Sl @ thaalde Calle P oveahng 1easlance 10 3 wale 1ange ol water-
Vosatore su’nl.m':t.‘_s

4 Mamienance

130 Gty
AV Tuiees Wi Lell Test ouhie dess love ceinhogs 1he (rohabie Caose 18 duly
loge tuapteey, 13000 winins cte:pusas oty Jid OIgame matter e the most
LU SRR T T F T E )
$ o st ctient ngrmdl Ceanmg snak the electemies for 5 nwnutes
woells o0 ko ally avddalily Lalivoom tde Cleanmg grepandinm such 33
Dunv Gl dt Batwgurn Cleoner  Tewwron hindustents  Rally  Tole,
Pooctam  ang Cingime Cleanes Jubingen War  Eiy  Instant
Cleaver or Lysol Grand Basen Tuby Tude Cleasmer

.

R ISR IOt A A YA TN WL SRV SIS
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For stronger clcaning # 5 minute sosk n 3 soluton aviale of 10 pares
distilled water, 10 pasts-isopropyl alcohvol and 1 past 11CI can bie used
Always rninse the probe alier clcaning and belore s10cage
CAUTION' Do not 1ouch the eleciodes msuie the gwube
. Platinuin black 13 sult 3nd can Le scraped oll
Il clecaming docs not sestore the prohie parfonmance. @ platining 8
equued.
(L) Re Plaunaing

Equpment Rvquired -—

(1) ¥YSI {3140 Platnwzing Solvuon, 2 11 ue (3% pMatmum

chiownde issolved n 0 025% ledd acerate sohitwon)

(2} YSt Model 33 or IIM S-C-T Mearer

{31 50 i glass breaker or equivalent botle

{4} Disulicd wares

Procedure —

{1} Clean 1he pioLe as in Sccron (9) enher method

{2} Place ihe celt in the Leaker and 3ud sullicoent YSI f3140
solution 10 cover the clecuiaeies Do not cover 1he 1ap of
the prove

{3} Pluy the probie o the Model 33 or JIM. swituh 1o the
X100 scole 10 platimue the clectide Move the gnabe
shyhitly (0 010 (he Inghest meter (2ahing ad Conlinue
platimzeng lor the dpproaunate tune stawn Lelow

Meter Reading Tune
” mhos/cm mS/m tminutes)
J0.000 3.000 S
25.000 2,500 6
20000 2.000 8
15.000 1.500 "
10,000 1.000 16

-‘?Wu"ﬂ.‘ 'r"' 'l‘" I/ "'o—wvw JomATcsNeetio s st em o mpaten it e
H ﬁ ! '-. ':.,’l.-s.. “ﬁ ..J.\
DR e
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..: -,'f._;u_go‘.éﬁ;m’*-..-:\.\;.\w" T AALEA L Sdhloh hals 0 0. aTs e s ber g s rbmenne o o
‘ _ l water is shyhtly conduciive, the imeasuicd Cuntducimily wdl e hgher
(4] Aher ihe clapsed tima icmove the prolse and 1inse in lresh Ly a0 amount cqual 10 the waler's cumbuctiviy
whier. . .
{(5) Newwen the solution 16 ns contamner. 2 ot. of solution Conductivity
should be sulhicient for 50 treatments. Temporature *C pmhos/em mS/m
- 13- 1141 5 1142
J. Probo Use ' . . 16 1167 § 1168
{a} Olsiructions near the probe can distutb readings. At least two . 17 11936 11904
mehes of clearance must be sllowed hom non-metalhc un. : 18 12199 1220
ferwaler objicis. Metalhe objects such as piers or weghts 19 1246 4 124 6
should Le hept 3t least 6 mches lrom the prole. 20 127230 1273
) Wegius are aitached to the cable of the ¥YSI 3310 and 3311 24 : 1299 7 1300 —
Piobes The YSI 327 Waights ore supphed m pans with 3 22 1326 6 1332 7 L
total weght of 4 ounces per pait. Should it becorne necessary 23 1353 6 135 4 3
10 3dd moie weight 10 overcome water curr nis, we suggest 24 : 1380 8 1381 1]
hnviing the 1013! weight 1o two pounds {B paus) For woights 25 1408 1 1408
m excess ol two pounds use In mdepenicnt suspension 26 ) 1436 S 1437 s
cable In euther case. weights must be kept 3t ledst 6 mches 27 1463 2 196 3
away lrom the probe. ’ 28 1490 9 199 1 0
{c) Gentle agnanon Ly ising snd lowering the prohe scveral 29 1518 7 1519 "
mes dunng a imeasutement msures llow ol specimen sotu- 30 1546 7 154 7 -
ton theough the probe any miproves the tune response of the . -,
The operator may use 1he SIamIdY $0lution 3nd 1he 1AL Tu Inzeb g ~—

tlemperature sensos. p " i
, . CutaCy of 3 cell's conslant or 10 deternune ln vk nGven cunstant The
4 Ccoll Colibration & Standerd Solutions formula 15 shown below:

The YS! #3300 Senes Cells are cabbiated to absoluie accuracy of

1 1 5% hascd on 3 s1inlard soluan Since the hiciatuie vn concuc-

tvily oines not indicale a3 consisiently asccepled starlacdization K MC_ + Cs) RIS + S

methad we have chusen the 001 demdl KCI solutiun tnethod as oo o

detecnmungd Uy Jones and Biadshaw n 1937 as owe standard Mecent . K = Cen

textbooks, as well as the ASTM siandaids. concur with tius choice : where. A = M" a:"’";;'"" “

The solulion s prepaced by dduting O 745 grams of gnie tiy KCI wah Co = co':‘d‘:'uw":’c:'sla:'c.; s“}cm

distilled water until the solution is 1 kogram The table bitow shows Cr = Conducisity n : mhosem of the deslied voster
the values of conductivity tlws solutwn wouls have o the iisidied _ used 10 1ke 3ohstvon & theaefle ¢

waler were non-cuntuctive 1lowever, since even twgh putity dhstlled
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S m Conducivity m mS/m
Sy = Conductivity m mS/m ol the distilled waler used
10 make the svluhion

N, Cr and Cr. of S1 arwl S1, must eithier be deternunad at the same
tempeedtve ur cortectud 1o the same tempurdture 10 make the equa-
tsost vahd

Nota: For lurther infornmaton on conductivity and the above s1an-
dar) mlormanon, reler 10 ASTM Standards Part 2) —- Stamdand
Muthouds of Tess for Elecincal Conductivity, or Waies and (ndustnal
Wasie Water — ASTM Deswnation 01125 64

YS1 MODEL 33 AND 33M USED WITH YSI 51A, 54 and 57

OXYGEN METERS .

11 the sahnity measutement 13 10 be used lor salwuly COnechon on the

S1A. the 1cading should be convarted 10 Chioiosity The lermula s
Salwnty s -0 02

»
T8 x 10

PPM Chioiosily =
for thase insteuments the 003 can he neglucied so the equanon
sunphlies to

PPM Ci = —T-r—-—ss Seo s 100

:IIG $ %

)
]
| | | I

000 10,000 1500 20,U00 FFMCL

- oo

For salumty corechon when using the Model 57 use the >afumty
1eading ducct liom ihe Model 3] or IIM No cunveiseon
nuecessary. )

Model 33 and I3M saliniy readings 13ken 1n CONuNCHON with Model
54 dizsolved oxygen readings can be used 10 conect the Moyt 56 for
sdlinily and to make post-measviement sahiutly Cottectnng 10 .
solved oxygen data Couscction tables are svadabie hom the factory

WARRANTY
All YSI producis cany a onc.year unconthiondl waitamty on
workmanship and paris, exclusive of batianes Damaye ttluouyh aces-
dent. misuse. or 1ampenng will be tepaved 8t 3 noawnal charge
i you ate'e-penencmg Uifhculty with any Y5 pretuct, o may be
1ehuened 10 an authonzed YS) dealer (or repan. even if the wanamy
has expircd f you need faciory assisiance 101 any 1eason comat

Service Depanment

Yellow Springs Inssrument Co . Inc

PO Box 279

Yullow Sprngs, Ohvo US A

Phone 1513) 762-2241

(Lt 30 L1 @bey)
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CALIBRATION AND HAINTENANCE OF HNu PHOTOIONIZER'
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OPERATION PROCEDURE FOR
HNu MODEL PI 101 -
PHOTOIONIZATION ANALYZER

INTRODUCTION

1.0

Operation Principle

The HNu Model 101 photoionization detector has been
designed to measure the concentration of trace gases in
many industrial or plant atmospheres. The instrument
has similar capabilities outdoors. The analyzer
employs the principle of photoionization for detection.
This process is termed photoionization because the
absorption of ultraviolet light (a photon) by a
molecule leads to ionization via:

where RH = trace gas
hv = a photon with an energy greater than or
equal to an ionization potential of RH.

The sensor consists of a sealed ultraviolet light
source that emits photons which are energetic enough to
ionize many trace species (particularly organics), but
do not ionize the major components of air such as 05,
Ny, CO, CO; or Hy0. A chamber adjacent to the
uftraviolet light source contains a pair of electrodes.
When a positive potential is applied to one electrode,
the field created drives any ions, formed by absorption
of UV light, to the collector electrode where the
current (proportional to concentration) is measured.
The useful range of the instrument is from a fraction
of a ppm to about 2,000 ppm.

Inst-ument Sengitivity and calibration

The instrument responds to atmospheric compounds with
ionization potentials equal to or less than the
ionization energy of the UV light source. If a
compound in air has an ionization potential greater
than the energy source of the lamp, it will not be
detected. Table 1 presents organic and inorganic
compounds and the light sources that should be used to
detect each compound. The instrument is capable of
using 1 of the 3 light sources - 9.5, 10.2, and 11.7 ev
lamps. In addition, not all compounds respond equally
to each light sources and thus they vary in their
sensitivity to ionization. As a result of varying
sensitivities to photoionization, the response given by
the instrument may or may not reflect the actual
atmospheric concentration of the compound being
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detected. Table 2 represents the relative
sensitivities for various gases relative to a 10.2 ev
light source. Use this table to determine the
approximate response of the instrument to a compound of
interest, and to select the appropriate light (lamp)
source.

There are two types of operations that are used for
calibration. For Type 1 Operation, a non-regulatory
(or non-target) compound such as isobutylene is used
for calibration. 1In this case, the instrument reading
is reported in terms relative to the calibration
compound used for calibration. For the type 2
operation, the target compound or compounds are used
for calibration. As a result, the instrument is
calibrated to respond directly in ppm by volume of the
target compound(s).

Instrument Specifications

3.1

Performance
o Range: 0.1 to 2000 ppm
o Detection Limit: 0.1 ppm

o Sensitivity (max.): 0 to 2 ppm FSD over 100
division meter scale

o Repeatability: + 1% of FSD
o Linear Range: 0.1 to 600 ppm
o Useful Range: 0.1 to 2000 ppm

o Response Time: 1less than 3 seconds to reach
90% full scale

o Ambient humidity: up to 95% relative humidity

o Operating Temperature: Ambient to 40°C
(instrument is temperature compensated so that
a 20°'C change in temperature corresponds to a
change in reading of + 2% full scale at maximum
sensitivity.

Power Requirements and Operating Times

o Continuous use on battery: approximately 10
hours

o Continuous use with HNu recorder reduces
instrument battery operating time to
approximately 5 hours
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1.2

o'iééharge time: 1less tﬁﬁﬁ‘lc hours; a 3 hours
charge will charge up to 90% full charge

o Recharge Current: maximum 0.4 amps at 15 VDC

II. OPERATIONAL PROCEDURE
1.0 JInstrument Check-Out

1.1 Remove instrument box cover by pulling up on
fasteners. :

on the instrument panel, there will be a label
containing information on light source,
calibration date, calibration gas, and span
setting.

1.2.1 If the instrument has not been calibrated

1.2.2

l.2.3

1.2.4

in the last 14 days or since its last field
use, it should be recalibrated. Check the
instrument log, which should be maintained
with the instrument, for the instrument
status and its calibration history. For
general use, the instrument should be
calibrated to isobutylene at a span setting
of 9.8.

Check the label for light source and refer
to Table 1 for ionization potentials of
various compounds. If the compound you wish
to detect is not listed for the light
sources provided with instrument, then the
light source will have to be changed. Use
the probe with the proper light source for
the compounds to be detected.

Once it has been determined that the
instrument has the correct lamp, the
instrument may need to be recalibrated for
the specific compound of interest. Use
Procedure under 2.1.3 of this Section to
calibrate the instrument.

Check the battery supply by connecting the
probe to the instrument box, and turning the
function switch to the battery check
position (Figure 1). (Note: The battery
check indicator will not function unless the
probe is attached.) The meter needle should
deflect to the far right or above the green
zone. If the needle is below or just within
the green zone or the red LED indicator is
on, the battery should be recharged. Follow
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the procedure described in Section III
(Maintenance and Trouble shooting) to
recharge the battery.

1.2.5 Repack the instrument for shipment to the
field.

2.0 Field operation
2.1 calibration
2.1.1 Equipment and Materials
o Calibration Gas (2 ranges)

Low range 0-20 ppm and mid-range 20-200
ppm of isobutylene gas are used for
standard field operation when contaminants
are unknown or a mixture of gases is
present. The isobutylene gas is used for
general calibration because of the
instrument's relatively high sensitivity
to it and the non-toxic nature of the gas.
Note: A specialty gas may be required if
a single atmospheric contaminant is
present and the contaminant has a
sensitivity different from that of the
calibration gas (isobutylene).

o Tubing and fittings (see Figure 1).
o Rotometer or bubble flow meter.

0 Field log, calibration form, and data
reporting form.

o Table 1 for ionization potentials for
cowpounds of interest.

2.1.2 Calibration Frequency

This instrument should be calibrated after
each field use and prior to each field use.
Continuous calibration check should be
performed frequently during field operation
(for example, check the instrument zero and
calibration after every 10 measurements) and
document the results properly. Caution: Do
Not change the Settings

2.1.3 Calibration Procedure

v/
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2.1.3.1

2.1.3.2
Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Use a three-points procedure to
facilitate the proper instrument
calibration over appropriate
operating ranges. Distinct
mixtures of calibration gas with
known concentration for selective
operating range should be used for
calibration. Each mixture should
give a 3/4 scale deflection in its
respective operating range.

Instrument Setup.

Remove Instrument cover by pulling
up on the side straps.

Prior to calibration, check the
function switch (Figure 2) on the
control panel to make sure it is in
the OFF position. The probe nozzle
is stored inside the instrument
cover. Remove cover plate by
pulling up on the pins that fasten
the cover plate.

Remove the nozzle from the cover.
Assemble probe by sctewing nozzle
into casing.

Attach probe cable to instrument
box inserting 12 pin interface
connector of the probe cable into
the connector on the instrument
panel. Match the alignment keys
and insert connector. Turn
connector in clockwise direction
until a distinct snap and lock is
felt.

Turn the function switch to the
Battery Check position. When the
battery is charged, the needle
should read within or above the
green battery arc on the scale
plate. If the needle is below the
green arc or the red LED light
comes on, the instrument should be
recharged prior to making any
measurements. Implement steps in
Section III to recharge battery.

Turn the function switch to the ON
position. In this position, the UV
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Step 7:

2.1.3.3
Step 1:

Step 2:

Step 3:

Step 4!

11§ht source should be on. To
verify, gaze at the end of the

probe for a purple glow. Do Not

If the lamp does not come on refer
to Maintenance Step in 2.2 (Section
III).

To zero the instrument, turn the
function switch to the standby
position and rotate the zero
potentiometer until the meter reads
zero. Clockwise rotation of the
zero potentiometer produces an
upscale deflection while counter
clockwise rotation yields a
downscale deflection. (Note: No

.zero gas is needed since this is an

electronic zero adjustment.) 1If
the span adjustment is changed
during instrument calibration, the
zero should be rechecked and
adjusted. If necessary, walit 15 to
20 seconds to ensure that the gzero
reading is stable. Readjust as
necessary. '

Calibration Steps
Insert one end of T tube (Pigure 1)

into probe. Insert second end of
probe into calibration gas in the

'20-200 ppm range. The third end of

probe should have the rotometer
(bubble meter) attached.

Set the function switch in the 0- W,

200 ppm range. Crack the valve on
the pressured calibration gas
container until a slight flow is
indicated on the rotometer. The
instrument will draw in the volume
required for detection with the
rotometer indicating excess flow.

Adjust the span potentiometer so
that the instrument is reading the
exact value of the calibration gas.
(Calibration gas value is labeled
on the cylinder).

Turn instrument switch to the
standby position and check the
electronic zero. Reset zero
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Step S:

Step 6:

Step 7:

potentiometer as necessary
following step 7 of 2.1.3.2.

Record on form and field log all
original and readjusted settings as
specified in the form.

Next, set the function switch to
the 0-20 ppm. Remove the mid-range
(20-200 ppm) calibration gas
cylinder and attach the low range:
(0-20 ppm) calibration gas cylinder
as described above.

Do not adjust the span
potentiometer. The observed
reading should be +3 ppm of the
concentration specified for the low
range calibration gas. If this is
not the case, recalibrate the mid
range scale repeating Step 1 thru 6
above. If the low range reading
consistently falls outside the
recommended tolerance range, the
probe light source window likely
needs cleaning. Clean window
following Step 2 under 2.3 (Section
III). When the observed reading is
within the required tolerances, the
instrument is fully calibrated.

Sample Measurenent

Step 1:

Step 2:

Step 3:

Place function switch in 0-20 ppm
range for fleld monitoring. This
will allow for the most sensitive,
quick response in ‘detecting
airborne contaminants.

Before entering a contaminated
area, determine background
concentration. This concentration
should be used as a reference to
readings made in the contaminated
area.

span adjustments while the
instrument is being operated in the
tield. '

Take measurements in contaminated
area, recording readings and
locations. Should readings exceed
the 0-20 scale, switch the function
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switch to the 0-200 or 0-2,000
range as appropriate to receive a
direct reading. Return the
instrument switch to the 0-20 range
when readings are reduced to that
level. Record measurements in
notebook or on an appropriate fornm.

Step 4: Keep in mind health and safety
action guidelines for the level of
protection you are wearing.
Sustained readings above a certain
level may force you to vacate an
area or upgrade your level of
protection.

Note: The instrument will not
function properly in high humidity
or when the window to the light
housing is dirty. If the
instrument response is erratic or
lower than expected.

Step 5: When finished, use the reverse
Steps 1 thru 5 of Section 2.1.3.2
(Instrument Setup) to shut down the
instrument.

MAINTENANCE AND TROUBLE-SHOOTING
1.0 Battery Recharging
1.1 The instrument should be recharged 1 hour for each

hour of use or overnight for a full day's use.
(The battery will last 10 hours on a full charge.)

1.2 To recharge the battery (or instrument):

1.2.1 Turn the function switch to the off
position.

1.2.2 Remove the charger from the instrument top
compartment.

1.2.3 Place the charger plug into the jack on the
left side of the instrument box.

1.2.4 Connect the charger unit to a 120 Vv AC
' supply.

1.2.5 Check charger function by turning the
instrument switch to the battery check
position. The meter should go upscale if

o/
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the charger is working and is correctly
inserted into the jack.

1.2.6 Place instrument in instrument mode and
charge for the appropriate time period.

1.2.7 Turn the instrument off following the
recharge cycle. When disconnecting charger,
remove from 120 V AC supply before removing
the mini phone plug.

2.0 General Fault Determinatjon and Correction
2.1 Battery level is low. Recharge if necessary

2.2

implementing steps described under 1.0 (Section
III). If the battery will not recharge, it will
have to be replaced.

UV Lamp function - Gaze at sample inlet when mode
switch is on an instrument function position and
observe for purple glow of lamp. If the lamp does
not glow in any of the three instrument function
positions, it may be burned out and will have to
be replaced. To replace the lamp:

1. Turn the‘function switch to the off position
and disconnect the probe connector from the
readout unit.

2. Remove the exhaust screw found near the base
of the probe (Figure 3).

3. Grasp the end cap in one hand and the probe
shell in the other and gently pull to
separate the end cap and lamp housing from
the shell.

4. Loosen the screws on the top of the end cap
and separate the end cap and ion chamber from
the lamp and lamp housing. Care must be
taken so that the ion chamber does not fall
out of the end cap and the lamp does not
slide out of the lamp housing.

S. Turn the end cap over in your hand and tap on
the top of it; the ion chamber should fall
out of it.

6. Place one hand over the top of the lamp
housing and tilt slightly. The light source
will slide out of the housing.

7. Replace lamp with one of same energy source
as the one removed by sliding it into the
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housing. Note: The amplifier board and
instrument circuitry are calibrated for one
light energy. ‘

8. Place the ion chamber on top of the lamp
housing, checking to ensure that the contacts
are aligned. '

9. Place the end cap on top of the ion chamber
and replace the two screws. The screws
should be tightened only enough to seal the

- 0" ring. Do not overtighten.

10. Line up the pins on the base of the lamp
housing with the pins inside the probe shell.
Gently slide the housing assembly into the
probe shell. Do not force the assembly as it
only fits one way.

11. Replace and tighten the exhaust screw. )

12. Reconnect the 12 pin connector and turn
instrument mode switch to a function
position. Check for glow of lamp. If lamp
still does not function, the instrument has
an electrical short or other problem that
will have to be corrected at the factory.

2.3 Instrument appears to be functional, but responses
are lower than expected or erratic. The window of
the light source may be dirty and need to be
cleaned. To clean the light source window:

1. Disassemble the probe assembly by repeating
Steps 1 thru 6 under 2.2 above.

2. Clean the window of the light source using U
compound provided with instrument and soft
clean cloth. Important: Use cleaning
compound on the window of the 10.2 eV lamp
only. The cleaning compound may damage the
windows of the 9.5 and 11.7 eV lamps.

3. Reassemble the probe assembly repeating Step
7 through 12 above.

3.0 Specific Faults

3.1 No meter response in any switch position
(including BATT CHK)

1. Broken meter movement: Tip instrument rapidly
from side to side. Meter needle should move
freely, and return to zero.
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5.

Electrical connection to meter is broken:
Check all wires leading to meter and clean
the contacts of quick-disconnects.

Battery-is completely dead: Disconnect
battery and check voltage with a volt-oha
neter.

Check 2 amp fuse.

If none of the above solves the problen,
consult the factory.

Meter responds in BATT CHK position, but reads
zero or near zero for all others.

1.

Power supply defective: Check power supply
voltages per Figure 4. If any voltage is out
of specification, consult the factory.

Input transistor or amplifier has fajled:
Rotate zero control; meter should deflect
up/down as control is turned. Open probe;
both transistors should be fully seated in
sockets.

Input signal connection broken in probe or
readout: Check input connector on printed
circuit board. Should be firmly pressed
down. Check components on back side of
printed circuit board. All connections
should be solid, and no wires should touch
any other object. Check all wires in readout
for solid connections.

Instrument responds correctly in BATT CHK, and
STBY, but not in measuring mode.

Check to see the light source is on (See
Section 2.2).

Check high voltage power supply (See Figure
4).

Open end of probé, remove lamp and check high
voltage on lamp contact ring.

If high voltage is present at all above
points, light source has most likely failed.
Consult the factory.

Instrument responds correctly in all positions,
but signal is lower than expected.
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1. Check span setting for correct value.
2. Clean window of light source (See 2.3).
3. Double check preparation of standards.

4. Check power supply 180 V output. See Figure
4.

S. Check for proper fan operatioh. Check fan
voltage. See Figure 4.

6. Rotate span setting. Response should change
if span pot is working properly.

Instrument responds in all switch positions, but
is noisy (erratic meter movement).

1. Open circuit in feedback circuit. Consult
the factory.

2. "~ Open circuit in cable shield or probe shield.
Consult the factory.

Instrument response is slow and/or irreproducible.

1. Fan operating improperly. Check fan voltage.
See Figure 4.

2. Check calibration and operation. -
Low battery indicator.
1. Indicator comes on if battery charge is low.

2. Indicator also comes on if ionization voltage
is too high.

v/



B reons

[ZS B Sour ]

i APPENDIX J

CALIBRATION AND MAINTENANCE OF

ORGANIC VAPOR ANALYZER (OVA)
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damaging the datterigs. When linished, move
the Dattery charger switch lo OFF and discon-
. necilrom the Sice Pack Assembly.

The foliowing sre specisl instructions relative to dat-
teries which have been asllowed 1o completely
discharQe.

it has bdeen aestablished that the above batlery
recharging procedures may not be suflicient when ihe
operator of the Insirument has inadvertently lelt the IN-
STR Switch ON for a period of time wilhout recharging
and aliowed the baliery (o compielely gischarge.

wWhen this happens and the above procedures lsil to
recharge (he Daltery, the loflowing should be ac-
complished: ‘ .

1) Removae the Dattery from the instrumaent case.

2) Conneciio any variable DC powaer supply.

J) Apply 40 voits at 1/2 amp maximum.

4) Observe ihe meter on the power supply fre-
quently and as soon as the battery begins 10
draw current, reduce the vollage on the power
supply al a stow rale until Lthe meter reads ap-
proximately 1S voits. NOTE: The time required
10 reach the 15 voll reading will depend on
degree of discharge. )

$) Repeatl steps a), b), ¢), and d) above 10 continue
charging. .

2.2.2 OCCHARGER

8} The oplional OC charger is designed to DOIh
charge the battery and 10 provide power for
operating lhe instrument from a 12 voit OC
source, such as vehicle power,

b) Connsct the DC charger cord 1o (he conneclor
on the Dbaltery cover of the Side Pack
Assembly. Plug the line cord into the vehicle
cigaretis lighter or other powes source connec-
tion.

€) In mobile applications, the OC charger is used
10 supply vehicle power 10 the instrument.
Therslore, it may be lelt connected at all times.

2.8 CHARCOAL FILTERING

When it is desirec 10 prelerentially remove the
heavier hydrocarbons, such as those associated wilh
automobile exhaust, gasoline, etc., simply remove the
pickup fixture lrom the end of the probe and insiall ihe
optionai charcoal tilter assembly.

This same charcoal filter assembdly can be instalied

Girectly into the Readout Assembly Dy using the adapter

provided.

.9 MOISTURE FILTERING
Filtering of moisture in the sample is nol normatly re-

Quired. However, when moving in ang out of buildings in

cold weather, excessive condensation can lorm in the
lines and detecior chamber. In this case, (he charcoal
lilter adapter can be lilled with a desiccant such as
“‘Orierite’ which will filter out the moisture contained in

the sample.
SECTION 3

SUMMARIZED OPERATING PROCEDURES
.9 GENERAL

The procedures presented in this section are intend-
&d lor use by personnel generally (amiliar with the
operation of the instrument. Section 2 presents the
comprehensive delailed operaling procedures.

it is assumaed that, prior 10 S1ant up Lhe positions of at
SwilChes SN0 valves 37@ in Shut JOwn CONIIQUratlion as

described in paragraph 3.3,

3.2 START UP
- 8) Move PUMP Switch 10 ON ang check battery
congition by moving the INSTR Switch 10 the
BATT position.

D) Move INSTR Switch 10 ON ang aliow five (5}
minuies lor warm-yp.

c) Set Alarm Level Adjust Kaod on back of
Readout Assembdly 10 desired lavel.

d) Se! CALIBRATE Swiich 10 X10 position, vuse
CALIBRATE Knob and set meter 10 read 0.

8) Move PUMP Switzh 10 ON position then place
ingtrument panel in verntical position and check
SAMPLE FLOW RATE ingication,

1) Open ihe M2 TANK VALVE and Ihe M2 SUPPLY
VALVE.

@) Oepress Igniter Bution until burner lights. Do
no! depress igniter Button lor more than six (§)
seconds. (If burner goes not ignite, fel instru-
ment run for several minutes and again attempt
ignition.)

h) Use CALIBRATE Knob 10 “2er0”" out ambient
background. For maximum sensitivily dbelow 10
pom, set CALIBRATE Swilch to X1 and readjusl
z010 on meter. To avoid faise flame-out alarm
indicalion, set meter 10 1 ppm with CALIBRATE
Knob and make dillerential readings from

there.

3.3 SHUT DOWN
8) Close the H2 SUPPLY VALVE and the H2 TANK
VALVE.
b} Move the INSTR Swilch and PUMP Swilch ©
OFF,
€) Instrument is now in shut down configuration.

SECTION 4

‘ ——

CALIBRATION
4.1 GENERAL

The OVA is capable of responding 10 nearly all
organic compounds. For precise analyses it will be
necessary 10 calibrate the instrument with the specific
compound of interest. This is especislly lrue for
materials conlaining slements other than carbon and
hydrogen.

The instrument is factory calibrated (0 3 methane in
air stancard. However, it can De easily and rapidly
calibrated 10 3 variety of organic compounds. A GAS
SELECT control is incorporated on the instrument panel
which is used 10 sel the electironic gain 10 a particular
organic compound.

internal  eleclronic adjustiments are provided (o
calibrate and align the electronic circuits. There are four
{4) such adjusiments all located on the eleclronics
board. One agjusiment potentiomster, R-38, is used to
sel the power supply voitage and is a one-time factory
adjustment. The remaining three adjusiments, R-31, R.
32 ang R-3J are used for setling the slecironic amplilier
gain for each of the three (3) cafibrate ranges. Access 10
the adjusiments is sccomplished by remaving the in-
strument lrom its case. Figure 41 indicates the focation

of the adjustments.
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“? ELECTRONIC ADJUSTMENTS
Pewnary calibraton ol this insirumaent is accomplished
21 1he 1actOry using methane in i 3ampie Qases.

GAIN ADJUSTMENT

3) Place inswrument in normal operalion with
CALIBRATE Switch set 10 X10 and GAS SELECT
conirol set 10 300.

0} Use the CALIBRATE ADJUST (2870} Knod and
30just Ihe meler reading 10 28r10.

c) Introduce a methane sampls Of 3 Xnown con-
centration (near 100 ppm) and adjust Wimpot R-
32 on circuit board (see Figure &1 for location)
sO0 Ihal meler reads equivalent 10 the known
sample.

g) This seis the instrument gain lor methane with
the panel mounted gain adjusiment (GAS
SELECT) set at 3 relerence aumber of J00.

@) Turn ol H2 SUPPLY VALVE 10 pul out Name.

4.2

BIAS ADJUSTMENT

Leave CALIBRATE Switch on X10 position and

use CALIBRATE ADJUST (zero) Xnod (0 adjust

meler reading 10 4 ppm.

b) Place CALIBRATE Swilch in X1 posilion and,
using trimpot R-31 on circuit board, adjust
meler reading 10 4 ppm. (See Figure 1)

c) Move CAUIBRATE Swilch 10 X10 position again.
Use CALIBRATE ADJUST (zero) Knob 10 adjust
meler to 3 reading of 40 ppm.

d) Move CALIBRATE Switch 10 X100 position and
use lrimpot R-33 on circuil board to adjust
meter reading to 40 ppm.

e) Move CALIBRATE Swiich 10 X10 position and
use CALIBRATE ADJUST (2¢r0) Knob 10 adjust
meter reading 10 26r0.

f) Unit is now balanced from range (O range,

calibraled 10 methang, anc ready 10 be placed

in normal service.

e, .

FIGURE 4-1. LOCATION OF ELECTRONIC
ADJUSTMENTS

(Model OVA-118 shown; location typical 10 OVA-128)
]

——————
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CALIBRATION TO OTHER ORGANIC VAPORS
43 SETTING GAS SELECT CONTRO (Span)

Primary calibration of the instrument is sccomplished
veing a known mixture of a specific organic vapor com-
pound. Alter the instrument Is in operation and Ihe
“normal background™ is "‘zeroed oul’’, draw & sample
of the calibration gas into the instrument. The GAS
SELECT Xnod on the panel is then used 0 shilt the
r8300uUt Mmei1er Indicalion 10 correspond 10 the concen-
tration of the calibration gas mixiure.

The instrument is then cailbrated lor Ihe vapor mix-
ture being used. Afler Lhis adjusiment, the selting on
the "‘digigial’ is read &nd recorded for Ihpt particular
organic vapos compound. This exercise can bs perioim-
ed (or a large varisty of compounds and whan desiring
to read & particular compound the GAS SELECT control
is lurned to he predelarmined selling for the com-
pound. Calibration Oh any one range auvtomatically
calibrates the other two ranges.

43.2 USING EMPIRICAL OATA

Relative response data may be oblained, which can
then De ussd (0 estimate concenirations ol various
vapors. Wilh (he instrument calibrated 10 methane. obd-
tain the concenlration reading lor a calibration sampie

of the tast vapor. The relative response, in percent, for u

that test vapor wouid then be the concentration
read/concentration of the calibrated sample X 100.

4.3.3 PREPARATION OF CALIBRATION STANDARDS
4.3.2.1 COMMERCIAL SAMPLES

Commaercially available stancard samples offer the
most convenient and reliable calibration standards and
are recommended for tha most precise analyses.
Always remember (0 oblain the cCylinder with the
desired sample and the ‘“‘Dalance as air". Sample
shouid be grawn from the cylinder in1o a collapsed sam-
pte bag, then drawn {rom the bag by the insirument to
prevent a pressure of vaCuum al the sample inlel.

4.3.3.2 PURE GASEOUS SAMPLES

Obtain a large collapsibie sample Osg, preferably
polyethylene such as a 40 gallon trash can liner. Insert a
fube into the bagQ opening and tie shut around the Wube.
The 1ubing shouid have a shut-off vaive or plug and de
suitable for connecting the OVA input ube. Delermine
the volume of the dDag Dy aooropriste means (i.e., wel-
test meler, dimensions of ne Dag, eic.). Forly galion
polyethyiene dags provide 3 volume of spproximaigly
140-160 liters. For gas samples, flush a 10 c¢c hypodermic
syringe with the cOmMpound 10 be 1esied and then inject
3 10 cc sample through the wall of ihe air-filled Dag. Im-
mediately aligr withdrawing ihe needle, cover the hole
wilh 2 piece of plastic 1ape. Allow 3 few minutes for the
samplie to completely difluse throughout the bag. Agita-
lion will ensure complete diflusion. Connect ihe outle!
tube to the OVA and take a reading. To verity
repeatabitity of sampling lechnique, disconnect the bag
and inject a second sample of the gas inlo lhe dag
without emplying. Since Only 2 or 3 liters will have been
removed, the overall volume change will be small 3ng
he instrument teading should now be twice 1hat of 1he
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, wiginal. The concentration in ppm (V/V) will be equal to
® 3ample 3i28 in cc divideo Dy the volume of the bag in
ters timas 1000. For exampie, & 10 ¢c gas sample when

{ daced in a 180 liter bag will provide a sample of 63 ppm,

( i.e., 10 X 10007160 equals 83 ppm. o

.3.3.3 GASEOUS AND LIQUID SAMPLES (Ahernate
Method)
] Ob1ain a tive (S) galion glass Doltle and determing its
volume Dy measuring the volume of water needed to fill
1 (use of 3 1000 mi praduaied cylinder, obtainable from
icientific supply houses, is convenient). Another ap-
] proach is 10 weigh the empty dotlle, fill it with water ang
weigh again. The dilfersnce detween the two values is
ne weight of water. By multiplying the weight of water
n pounds by 0.45%, you oblain ihe volume of 1he bottle
I wn liters. Empty (he water out and aliow the bottie 1o Ory.
Place » one-foo! piece of plastic 1uding in ihe flask 10 aid
‘n mixing the vapors uniformly with the air. The volume
s esuch a botils shouid be about 20 liters, which Is 20,000
{ - . /ihe volume were 20,000 mi, then a 2 m! sampie of a
, 033 placed in the bottie would be equivatent 1o 200 mi
~ar 2 million mi or 100 ppm (V/V). Use of a gas tight syr-
\r)c readable in 0.01 mi, aliows the preparation of mix-
’ Ures in the 1 - 2 ppm range, which are sulficient for the
i quantitative estimation of concenirations. A rubber
s1opper is Ioosely fitled 10 1he top of the bottle and the
needie of the syringe placed inside the jug neck and ihe
siopper squeered against lthe needle 10 decreass
; leaksge during sample introduction. Inject the sample
4 into the botlle and withdraw the needls withoutl remov-
ing the siopper. Put the stopper in light and shake the
' tomc for 8 few minutes with sufficient vigor that the
= Slastic tubing in the botlle moves ‘around 10 ensure
{  QoOC mixture of the vapors wilh the air.
For liquid samples, use of ihe following squation will
« allow the calculation of the number of microliters of
organic liquid neeced 10 be placed lmo the bottie 10
make 100 ppm (V/V) ol vapor.
Y eQuals Y2 X Mw/244D
~ v . Yolume of liquid in microliters needed 10 make
an sir mixture of 100 ppm(V/V)
\/ V2 - Volurme of bortle in liters
Mw - Molecular weight of substance’
O - Oensity of substance

This procadure has (he advantage (hat you can see
when it of the organic liquid has vaporized and ihe
volume can be determined readily.

For liquis samples, an alternate procedure involves
the use ol a dillusion dilution device such as that
described by Oesty, Geach and Goidup in ~Gas
Chromalography™, R.P.W. Scotl, ed., Academic Press,
New York, 1961, .

4.4 THEORY

Theoretical background and smpirical data related to
ihe Century Organic Vapor Analyzer is presented in
t 4.4.%and4.4.2,

4.4 HYDROCARBONS

in general, 3 hydrogen flame onization detecior is
more senailive 107 hyOroCardons than any other class of
organic compounds. The responss of the OVA varies
Irom compouna 10 COMPOUND, bul Qives excelien!
repeaiadie res m«h alt types of hydrocarbons; i.e..

satursied hy ubons (sikanes). wvnsaturated
hydrocarbons (alkonu and alkynss} snG aromaic
hydrocarbons.

The typical ralalive response of various hydrocarbons
to methane is as (oliows:

Compound Relative Response (percent)
Methane 100 {relerence)

Propane 84

N-dutane 1]

N-pentane 100

Elhylene t U3

Acetylene 200

Bentene 150

Tolvene 120

Ethane 90

442 OTHER ORGANIC COMPOUNDS

Compounds contsining oxygen, such as aicohols,
eihers, aldehydes, Cardolic »cid and esiers gQive a
somewhat lower response than that observed lor
hydrocarbons. This is panticularly noticeable with those
compounds having 8 high ratic ol oxygen 10 cardon
such as found in the lower members of sach saries
which have only one, two Or thrge carbons, With com-
pounds containing higher numbers of cardons, the ef-
fect of Lhe OxygQen is diminished 10 such an exient that
the response is similar 10 that ol the corresponding
hydrocarbons.

Nitrogen-containing compounds (i.e., amines.
amides and nitriigs) respond in 8 manner similar 10 that
observed 1or oxygenaled malerials. Halogenated com-
pounds also Show a Jower relalive response as com-
pared with hydrocarbons. Maierisls containing no
fydrogen, such as carbon ietrachioride, give the lowest
response; ihe presence ol hydrogen in the compounds
results in higher relative responses. Thus, CHCh gives
a much highaer response ihan goes CCls. As in the other
cases. when the carbon 10 halogen ratio is $:1 or
Qgreater, the response will be similar 10 that observed for
simple hydrocarbons.

The typical relative response of various compounds
10 methane is as foliows:

Methane 100 (calibration sample)
Ketones
Acetone &0

Methy! ethy( kstone ]
Methyiisobulyl ketons 00

Alcohols
Methy! alcohol 18
Ethy! 2
1sopropyl 65
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Maiogen ‘compounds
Cardon tetrachloride 10
Chiorolorm U3
Trichiorosihylene ;]
Vinyl ¢chioride . 5

The OVA has negligidble response 10 carbon monoxige
ang carbon dioxide which svidently, due lo their struc-
ture, 00 not product sppreciable lons In the detector
fiame. Thus, other organic materials may be anaiyzed in
the presence of CO ang COa.

1.
1
I
|
l

. wd




SECTION §

SAFETY CONSIDERATIONS
$.1 GENERAL .
The Models OVA-108, OVA-128 and OVA-18 have
Deen 103100 and centified by Faciory Mulusl Research
Corporation (FM) as intrinsically sale for use in Class 1,
Division 1, Groups A, B, C & D hazardous aimospheres.
I Similar foreign cenilications have besn obisined, in-

L e |

civding BASEEFA ang Cerchar approval lor Group BC,
Temperature Clags T4 on Ihe Models OVA-108, OVA-128
and OVA-138, and equivalent approval liom the
Japsnese Ministry of Ladbor lor the Model OVA-128.
Soecial restrictions must de strictty adhered to, 10 en-
sure the cenilication Is not invalidated by actions of
Operaling or service personnel.

All ltame ionization hydrocarbon detectors are poten-
tisity hazardous since they burn Nydrogen (H2) or M2
mixtures in the detector cell. Mixtures of H2 and air are
flammable over a wide range of concentrations whether

~a inen gas such as nirogen (N2) is present or not.

. arefore, the recommended precautions snd pro- -

“Zedures shouid be foliowed for maximum salety. Salety
consigerations was a major factor in the design of the
i Qanic Vapor Analyzer (OVA).

All connectors are of the permanent type as opposed
to Quick disconnect. To protect against external ignition
of flammable gas mixtures, the flame detection
chambar has porous metal flame arrestors on the sam-
ple input and the exhaust ports as well as on the K2 inlet
connector. The standard battery pack and other circuitls
are internally current limited 10 an intrinsically sale
lavel.

i !
] © 782 OPERATING, SERVICING AND MOODIFYING
it is imperative that operalion and service procedures
described in this manual be carefully followed in order
10 maintain the intrinsic safety which is bullt into the
OVA. No modification 10 the Instrumnent is permissible.
Therelore. component replacement must be sc-
complished wilh Lthe same type parts.
A ELECTRICAL PROTECTION
The 12V battery power supply circult is current limited
10 an intringically sale level. Fuses are not ulilized and
\_All current limiling resisiors and other components
which are critical 1o Lhe safely certilication are en-
capsulates 1o prevent inadvertent replacement with
components of the wrong value or specification. Under
no circumstances shouis the sncapsuiation be remov-
ed.

$.4 FUEL SUPPLY & TANK
The OVA fuel tank has a volume of 75 10 85 cc which,
whaen filled 10 the maximum rated pressure ol 2200 PSIG,
holds approximately $/8 cubic foot of gas. The fuel used
in the OVA is pure hydrogen which can be readily pur-
chased in a highly pure form at nominal cost. The H2
1anks used in the insirument are made (rom stainless
‘  steel, prool-tested 10 6,000 PSIG and 100% production
1ested 10 4,000 PSIG.

— ey
.

=4 asnld

$s M2 FLOW RESTAICTORS

Hydrogen gQas Qains heat when sxpanding and,
therelors, should nol be rapidly released lrom a Mgh
pressure lank (0 3 fow pressure snvironment. Flow
restriclors are incorporated in the M2 relill liting ang M2
is restricled on the Oulpul side of the tank by Ihe low
flow rate conirol sysiem. In addition, s special llow
tesiricior is incorporated in the FILL/BLEED vaive of the
hydrogen filling hose assemdly. These precautions
timitl the flow rate of the M2 10 prevent ignition due to
sell-heat (rom expansion.

S.e OETECTOR CHAMBER

The OVA has a small tiame ionization chamber cavity
with sintered meta! llame arrestors on BOLh the npul
and output ports. The chambaer is ruggedly constructed
of lefion such that even i highly explosive mixtures of
H2 and air are inadvenently created in Ihe chamber and
ignited, the chamber would NOT rupture.

8.7 H2 FILLING AND EMPTYING OPERATIONS

Precavtions should be 1aken during M2 filling or H2
tank emptying operailions 10 ensurs thal there are no
sources of ignilion in the immediate area. Since the in-
strumant tank at 2300 PSIG hoids only $/8 cu. ft. of M2,
the t10tal Quantity, il reieased 10 the almosphere, would
be quickly giluted to a aon-flammabdle level. There is,
however, the possidility of generating Nammabls mix-
tures in the immediate vicinity of the instrument during
the filling or emptying opsrations il normal care is not
exercised.

5.8 VENTING

The OVA case is vented 10 eliminals the possibility of
trapping an sxplosive mixture of H2 and air inside the
case.

"
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SECTIONS

MAINTENANCE
8.1 GENERAL
This section descrides he

trouble ShoOUNg matiunctions O
ment.

Appendiz « A" 10 this manus! containg Ihe sssembly
drawings and associatec pans ligt for the Side Pack
Assembly and two major subassemblies; the Electronic
: Componem Assembly and the Cyhind
These Orawings and pans fists may be us
and identilying components. A0 included in Appendix
A" is 8 schematic wiring diagram showi
en major slectronic assemblies
ang typical signal levels 31 selected points on the cor-
tifisd instrumients. The enciosed 4raw
lists are subject 10 change withoul nO
¢(=ajacoment on any centilied instrum
. .. :Jied 10 comply with the “*no modifications p

necling wiring betwe

188° requirement.

CAUTION

Mainlenance personnel shouid be
tamiliar with instrument operation belore periorm-
ing maintenance. it is essentisl that 3
this manual relating 10 salety of operation, servicing
and maintenancs, including Section S5, be
thoroughly undersiood. There should
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tal igniters of llame In the ares when fliting, empty-
ing of pUrQIng the hydrogen system and the instry-
ment shouid be turned oif.

Extrome Cale® shovld be exorcised 10 ensurs Inst
required pans replacement s sccomplished with
the same psns specliied Y Century. This i
sspecislly necessary on the Modeis OVA-108, OVA.
128 and OVA-138 In order that their centification for
use In hazsrdouvs simospheres be maintained. NO
modifications afe permitted. Disassemble instry-
mentonlyins non-hazsrdous stmosphaere.

8.2 ROUTINE MAINTENANCG
Note that Figure 61 is a flow diagram of the basic 0as

handling system.

.21 FILTERS
6.2.1.1 PRIMARY FILTER '

This lilter is tocated dehind the sample Iniel connec-
tor (Fitting Assembiy) on the Sige Pack Assembly and is
removed fof cleaning Dy using 8 thin wall socket 10

. unscrew lhe Fiting Assembly. The filtes cup. 0" ring

and loading spring will then come out as shown in the
Sige Pack Assembly drawing in Appendix “A". The
porous stainless filter cup can then be cleaned by blow-
Ing out of washing in & solvent. il a solvent is used, care
should be laken 10 ensure that all solvent is removed by
biowling out of heating the filter. fAeassemble in reverse
order SnsuUfing that the O™ ring seal on the Fiting
Assembly is intacl.
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Flow Diagram - Gas Handling System



5.2.1.2 PARTICLE FILTERS

A partfcie filter is located in each pickup fixture. One
of ihease fillers musi be in Ihe sample line whenegver the
instrument is in vse. The Modeis OVA-88 and OVA-138

]
l

|

|

vlb'v

u3e 8 Gisposadle celiuiose filter which should be chang-
od as olten as required. The Models OVA-88, OVA-108,

‘ I OVA-118 and OVA-128 use a porous metal lilter which

I

can be replaced or cleaned using the clsaning pro-
cedure in paragraph §.2.1.1, )

6.2.1.3 MIXERIBURNER ASSEMBLY FILTER

Another porous meisl particle fiiler is incorporated in
the Mixer/Burner Assembdly which screws intc ihe
Preamp Assembdiy. Ses Side Pack Assembly drawing.
This filter is used as the sample mixer and inlet llame ar-
restor in the chamber. This filtler shouid not become
conlaminaled under normal conditions but can de
claaned or the assembly replaced if necessary.

-~ ACCOsS 10 this lilter lor output surface cleaning is
_ yeined by simply unscrewing the exhaust pont from the
“Pregamp Assembly without removing the instrument

from the case. The OVA-108, OVA-128 and OVA-138 in-
. struments require removal of the safety cover prior 1©
unscrewing the exhaust port. The Filter Assembdly can
now bs seen on the sice of the chamber (Preamp
Assembly} and can be scrapped or cleaned with g smalt

wire brush. . ‘
if titer replacement is required, install 3 new or lac-
tory rebuilt Mixer/Burner Assembly. In several OVA
models, this requires removal of the Preamp Assembly.

8.2.1.4 EXHAUST FLAME ARRESTOR
A porous metal flame arrestor is iocated in the ex-
haust pon of 1he deleclor chamber (Preamp Assembly).
See Side Pack Assembly drawing. it acts 33 3 panicle
filter on the chamber oulput and restricts loreign matter
from antering the chambder. This (ilter may de cleaned, it
reqQuired, by removing the exhaust pont from 1ine
Preamp Assembly. The exhaus! port is removed lrom
-, Ihe bottom of the cass withoutl case removal. Note that
~ the filer is captive 10 the exhaust port on the Mode!s
~~ OVA-108, OVA-128 and OVA-138. Clean the filter wilh a
solvent or detergent but ensure ihat it is dry and any
ent compielsly dbaked outl at 120°F before reinstali-

ing.

$.2.2 PICKUP FIXTURES

The pickup lixtures should be periodically cleansd
with an air hose and/or delergent watet 10 eliminate
foreign particle matter. i a solvent is used, Ihe lixiure
should be subsequently cleaned with detergent and
baked out at 120°F to eliminate any residual hydrocar-
bong from (he soivent.

0.2.3 SEAL MAINTENANCE - CYLINDER ASSEMBLY
6.2.3.1 H2TANK, H2SUPPLY AND REFILL VALVES
Alter some time, the teflon washers under each valve
packing nut can “*cold flow™ (move with pressure) and
allow hydrogen 10 leak. Leakage can be determined by
vsing Leak-Tec, Snoop or a sosp solution around (he
valve stems. This leakage can usuvally be siopped by
tightening the compression nut (adapter) as outlined

14

below. See Side Pack Assembly and Cytinder Assembly
arawings.

1} Removg insirument from ihe case Dy unlocking
the lour (4) 174 turn fasieners On the pane! ang
removing ihe exhaust safety cover (it includea),
exhaust port and relift cap nut. B¢ sure refill
valve is closed Defore removing refill cap aut.

2) Agmove the valve knod screw and knob.

) Loosen ihe pane!nut with 3 3/4°° wrench.

4) The vaive cOmpression nut is locsted just under
the panel. Tighlan the compression nui—
usuaslly not more then V/&turn.

This compression is sgsinst soft material and only a

smalt amount of lorce is necessary 10 sulliciently

compress the teflon washers. Il, alier tightening,

leakage still occurs, it would be advisadle (o

replace the two tellon washars, as (oliows:

1) Drain hydrogen sysiem slowly and 10 the extent
aecessary 10 work on he feaking valve(s).
Observe salely precaviions (see Section S).
There shouild be no potential Qniters in the
area.

2} Disconnect the capiltary tube lrom the manifold
at Iow pressure gauge (K2 Supply Pressurs).

3) Remove all three (3} knod screws and knods. -

4} Remove Ihe three (3) panel nuls and washers,

5) Carelully remove the tank assemdly from ihe
panel. NOTE: If OVA has GC Option insialles,
the GC valve assemdiy must be 10osened or
removed in orger 10 remove the 1ank assembly
from the panel.

§) Remove Ihe compression nut on the valve (hat
is not sealing properly. Remove the stem Dy
unscrewing it from the vaive body. Observe the
sandwich of metal anc 1ellon washers and note
their orger.

7 Visvally check the KeklF seat on the siem lor
cracks or {(oreign material. Wipe clean, if
necessary, with 3 (int lrge cloth (no solvenis or
oils} and replace il damaged.

8) Remove the washers and replace the 1gflon
washers (1he faclory procedure is 3 light wipe
of hydrocarbon free silicone grease).

9} Replace the stem assemDly in the vaive body
and tighten lightly. '

10} Push the washers down inlo the compression
area in the same order 33 noted upon removal.
Replace the COMPression nut and lighlen snug-

: Iy.
! 11) Close the low pressure valve and fill the 1ank
assembly. Check valves lor leaks. Tighien.
again, il necessary, and reassemble the unit.

§.2.3.2 REFILLER VALVE PACKING ADJUSTMENT

Adjustment lor the valve on Ihe refiller can be made
by foosening the set screw with 3 3/32°° hex key, so that
the handie turns reely on the stem. insert two (2) 3732
hex keys through the holes provided in the handie and
lura until they engage Ihe holes in the packing adjuster.
Then tighten the packing by lurning the handle.
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6.2.4  AIRSAMPLING SYSTEM MAINTENANCE
6.2.4.1 GENERAL
-~ A potentisl prodlem associated wilh the OVA instru-
Jent is 1nat leaks can develop in the air sample pump-
“inQ system. These leaks can resull in gither glivtion or
loss of sampie, causing low reading of vapor concentra-
1ion and siow response time.

b 6.2.4.2 TESTING FORLEAKS
The OVA's a re equipped with a flow gauge, which
provides a method 10 chack for air leaks. Assembie the
pickup probe sefecied (or use (0 the readout assembly
and then position the sidepack vertically 30 the flow
- )gwoc may be observed. Cover the end of the pickup
probe with your finger and observe that the dall in the
fiow gavuge goes 10 ihe bottom, indicating no air flow (if
bail has siight chatter while on bottom, this is accep-
table). Cover the center of the ¢chambaer exhaust pon
with your thumb and again observe the ball going 10 the
* bottom. Anocther simpie check is 10 expose the pickup
probe 10 cigaretie smoke or 3 light vapor (butans) and
s observe thal \he meter responds in approximately 1.5 -
2.0 seconds. It shouid be noted that siow meler
1. —-. fe3pONse may also indicate a restriction in the air
j-\”; sampling system.
d

*

*

6.2.4.3 LEAKISOLATION .

Failure of the ball to go to the bottom when the inlet is
blocked indicates a leak in the system between the pro-
j be and ihe pump inlel or the inlet check valve. To isolate
the prodlem, remove parts, one at a time, and again
block off the air inlel. Remove the pickup probels) and

cover ihe air inlet at the Readout Assembly. If the ball
J Qoes 10 the bottom, check that the “readout 10 probe™
seal washer is in place and replace the probes, holding
them back agsinst this seal while tightening the aut.
Rechack, and if leakage is still present, it is probably in
the probe (pickup fixture), which should be repaired or
replaced.

I leakagae is indicated as being pasi the readoul han-

| disconnect 1the sample line at the fitting on the sidepack
. and cover his inlet with your finger. if the flow gauge

reurd any

dle when the connection to the sidepack is light,

ball goes 10 ine DOIGM, the prodism shovid De 8 lgak in
the umbilical corg/Readout Assembly, which shouid de
inve3liQated and repaired. There is 3130 the possibility
ol a leaking check vaive in the pump which would not
show up ONn this 1891, If the lsakage is not lound in the
vmoilicat cord, it is most Kkely in the pump check vaive
which shouild be repaired or repiaced. '

It ihe Balt does nOt 9O 10 Ihe Dotiom, 1he leak will De
silher in the (low Qauge Or It's connectling tubing.
Visually check that the wbing is connected and il so.
ihe flow Qauge shoulo be tepaired or repisced. Check
the O’ ring instaliation in the sample inlel connector
(Fitting Assembly).

As an sliernats approach, leaks on the inlet sice of
the pump can be delected by using aicoholon a **Q" Tip
and lightiy swaboing (he connections one ai 3 lime or Dy
girecling orQanic vapor or smoke at the potenlial
leakage points and observing the meter response oOr
audible alarm,

Leaks (Deyond the pump) are sasier 10 jocate. as any
of the commerciatly avadable leak deteclion soivtions
can be used. Covar ihe exhaust port, which will place
Ihe exhausl system uncer pressure, and check each
connection, ong¢ at a time. Replace the telton tuding or
retape the threaced conneclions wilh teflon joint tape.
Check Lhe igniler and Mixer/Burner Assembly where
they screw into the detector, the high voltage termingt
screw On 1he side ol ihe Mixer/Burner ang exhauss pon
itsell. it ater these checks, the flow gauge ball stitt will
not go 10 the botlom wilh the exhavst blocked, the pro-
blem i3 likely 3 leaking exhaust check valve in the
pump, which should be repaired or replaced.

8.2.% CONTAMINATION CONTROL AND
MAINTENANCE

8.2.5.1 GENERAL

On occasion, Ihe background reading of the OVA may
be reiatively high unger normal ambient conditions. Am-
bient background resdings will vary somewha! depen-
ding on the geographical location where the instrumaent
is taing uvsed. Howevaer, the background reading nor-
mally shouig be in the range of 3 10 S ppm as methane.
The acceptadle background reading consists of 1 to 1-
112 ppm o! methane which is present in the normal air
environment. in addilion 1o the measurement of 3 nor-
mal methane background, there will normally be 2 to 4
ppm of equivalent methane background caused by ac-
ceptadle levels of contamination in tbe hydrogen fuel
andlor hydrogen lual handling system resulling in 3
1013) sQuivalent methans reading of 3 10 S ppm in Clean
air,
Il the background reading goes above S ppmio 8 or?
ppm, 1his is normally siifl acceptable since any
measurement is additive 10 that background reading, .
i.e.. 2 ppm on 10p of 5 or 2 ppm on lop of 7 provides the
same dillarential reading, however, (he Jfower
background is obviously desirable.

The background reading on lthe linear OVA's is
zer0ed out or nulled out—even though in reality the
dackground still exists. The background reading on the



+ linear OYA‘3 i3 measured by 28r0ing the meter with the
flame out and noting the meler Indication alter the Name
is on. Mowever, on the logariihmic scaled OVA's the
background resding is observed on the meter at all
times, This is consideresd desirable since it assures the
Operator that the instrument (s, in factl, operating pro-
perly. The dackground reading on the OVA's serves as
8 low level Calidration pownt since it 0oes represent the
messurement of ambdient levels of methans In the air,
which are extremely stadle and predictable any placs in
ihe world.

The cause for a high Dackground reading Is usually
assoclated with contaminstion in the hydrogen luel
system. This wili, of course, cause 8 bsckground
reading since this is the funclion of (he dasic detector
‘10 mMmeasure conlamination entering the delecior
chamber'”. In addition, contamination present in the
hydrogen will many times leave 3 small unobservadble

“Tgeposit on the burner face which can continue 10
o penerate a background reading when the detector is in
operation and the burner assembly is heated.

Anoiner possible cause of contamination is the mix-

b- or’byrner assembly when the conlamination is irapped
I in the porous dronze sample filter, This is not a common

B

.

prodiem and usualiy only happens when an unusually
high level of contaminant is Grawn into (he assembly.
Another possible cause of high background reading is
contamination someplace in the air sample line 10 the

L3

| detector. This is also uncommon but can be the source
¢ of the problem.

H OVA's that incluce the Chromatograph Option in-

background related to safuration or contamination
i of ihe activated charcoal fliter, which is in the fine

during chromatograph analysis, or of the column
) which is in the hydrogen line a1 all limes.

T2 6.2.5.2 ANALYSIS AND CORRECTION
Prior 10 analyzing Ihe prodlem, the OVA should be
checked lor proper elecironic operalion. Check
logarithmic instruments for proper high and low calibra-

\_~ lion points and lor proper gas selector operation (see

Section 4). On logarithmic OVA's, check Gas Selector

, by turning to 500 and observing the flame-out alarm
comes oOn as the needle goes delow 1 ppm. it should be

ensured that the insirument is calibrated to methane as

referenced.

J i, after checking that the OVA is properly calibrated,
the background is siill higher than normal for ambient
conditions, the tolliowing procedure should be followed
toisolate the cause of the problem.

1 1) Let the OVA run lor a periog of time (15 10 X0

minutes) and see il the bdackground level

decreases as & function of time. The

backQround couid g0 down and stay down s 3

result of clearing line contamination which is

removable simply by the normal flow of air
through the sample line.

2) Take a reading in a known, relatively clean air

Y environment. Normally, outside air environ-

H 1%

stalled can also have an Iindication of high

3

4)

S)

6

ment |s ciean 8nouQh 10 233032 Dy comparisen
whathers the dDackground reading is interngy w0
the instrument or ia present in the lsdoray
office o location where the insirument Is being
used.

i the OVA includes the Gas Chromatograph Op.
tion, deprass the sampise inject valve 30 that thy
activaied charcoal Is in the line and obaerve
whether the background reading 0oes Cown
and stays sisady after the elution of the au
peak. The reading shouid always go down or
stay the same Dbul never de & higher
background reading with the sample vaive
depressed, since the charcoal fiter will taxe
out any trace slements of organic vapors in thy
air heavier than a Ca. If another activated char-
coal filter is available, this may be attached 1o
the oend of the probs 10 scrud the air 30 that 3
clean air sample would be going o the detec-
tor. The external activaled charcos! can be vs-
od On any instrument, wilh or without
chromatograph, for providing a clean air sam-
pie to assess background level.

it background still stays up and cannot de
reduced by any of the previous steps, (he sale-
ty cover (if included] and (he exhaust port on
the celector chamber (Preamp Assembly) on
the botiom of the case should be removed and
the Mixer/Burner Assembly scraped or brush-
ed with a small wire brush. (Reference
paragraph 5.2.1.3.) This will remove any smail
qQuaniftiss of contamination that are on the Mix-
ar/Burner Assembly which could de the source
of the background vapor. After cleaning the
face of the burner and tude, replace the ex-
haust port and safety cover (il incivGed) andg
reignite the OVA. W contaminstion on the
burner lace was tha cause, the problem should
be immediately resotved and ithe ambient
background will drop 10 an sccepladle level.

i the background is still present, piace yout
finger over Ihe inlet of the prode 30 as 1o
reduce the flow of air 10 the delecior chamber.
Reduced llow rale may be observed sither on
the sample flow Qgsuge Or can normaily de
observed by the sound of the pump motor.

i the Odackground drops Iimmediately In
response 10 the reduced flow of air to the
chamoer, this is an indicalion that the con.
amination 13 in the air samplieg line. Therefore,
the various paris of the sample flow line such
as pickyp probes, umbllical cord 10 the insiry-
ment, etc., should be investigated by the pro-
cess of elimination 10 see il the contamination
can be isolated.

Serious contamination in the sir sample line is
very uncommon. However, il very large doses
ol very heavy compounds are sampled, there is
a possibility of a residual contamination which
would eventually ciear itself out but may lake a
considerable period of time. A typical cause lor
the high background from the sample line Is a
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parsQraph (&) above lor cleaning procedurs it
heavy contamination of the Mizer/Burner is still
ingicateg Dy a high background. replace ihe
Mixet/Burner Assembly. In seversi OVA
models, 1his will require removal of the Preamp
Asgsemdly. The old Mixer/Burner Assembdly

’ © conlaminaied Mixer/Burner Assembly. See

1 should De eilher discarded or returned (0 the

1aciory for cleaning and rebuilding.

4 8) In the gvent there i3 CONtaMINStion in the pump

©r oiher internal pans of ine sample flow lines
which cannot be removed, the sample Now
components would have 10 be disassembled
and cleansd. This is aormally & laciory lype
operation. However, the components such as
the pump can de replaced in the fisld along with

any conlaminated tuding in the sample lines.
#) Migh background readings on OVA's which in-
clude the Gas Chromatograph Option can De
“. caused by other sources of contamination, if
@ Ihe charcoal in the charcoal filter mounted on
the panet of the instrument is conlaminated or
saturated, contaminated aif would be supplied
10 the deleclor and raise the ambien! level
background. To check for this, the charcoal
filter canricge can bs removed irom.the panel

and either a bypass tude put batween ihe two
connectors or lhe charcoal can be removed
from the charcoal cartridge and the cartridge

refilled with ciean aclivated charcoal. This

would determing if the charcoal was the source

)  of ine background reading. Il is possible that an
: apparent high background reading couid be
due to contamination in the -column that is on

the insttument. This dackground could bde
caused by compounds that are siowly eluting
from a column which has become con-
taminated. The sasiest way 10 check for column
contamination is 10 repiace the column with a
known clean column or a short empty piece of

ST column tubing and see il mo high background
¢ N teading grops.

10) f ail the above sieps G0 noi correct the high
background problem, ihe cause will normally
be contamination in the hydrogen fusl system.

Contamination in the hydrogen fuel system is vsually
*we direc! resull of contamination in the hydrogen Qas
sed or conlamination introduced during the fitling
o>eration. Filling hose contamination can bs caused by
atoring the hose in a conlaminatled area.
To remove conlamination from the hydrogen (vel
ystem, it should be purged wilh hydrogen. Effective
vrging of the hydrogen system is accomplished Dy
Jisconnecling the capitiary tube fiting which atlaches
on 10 the manifold block which has lhe low pressure
avge (M2 Supply Pressure Gauge and H2 Supply
alve). This disconnects ihe capillary lubing from the
wydrogen linge 30 that hydrogen may be purged at &

teasonable rate lrom lhe tank assembly through the

sgulators, gauges and vaives. After disconnecling the
apitlary, the hydrogen tank can be filled in the normal

.
3

manner. The Lank vaive and M2 supply vaive can then be
opened wiich will bieed Ine hyorogen lrom the tank
ihrough he K2 tuel system purging out the conlaming.
tion which is in vapor lorm. There is the possidility 1hat
contamination Ras deen introduced into the hydrogen
fuel sysiem which is not readily purged out by the
hyoroQen Qas Dut 1his is unlikely. Aher purging with
clean hydrogen, approzimately two or (e limes, the
capillary tube shoulgd De reconneclod snd the
background again checked. Five or ten minutes should
be aliowed belore assessing the Dackpround reading,
since coNaminaled hyorogen may still have been irap-
pedin the capiliary tube.

il another tank assembly in 3 clean instrument is
available. the lusl sysiem irom the clesn instrument can
bDe connecled 10 the conlaminated insirument to ab-
solutely verity 1hat It is or is not in the hydrogen fuel
supply system. The interconnection shouvid be made 1o
the capillary Wude of ihe conlaminaled instrument.

6.2.8 FUSE REPLACEMENT

This paragraph applies only 10 the standard (non-.

certified) OVA‘s. There are two (2! overioad (uses in-
corporated in ine Battery Pack Assembly, one is 3 JAG-
1 AMP Si0-8lo in the power line to the pump and igniter
and the other a 3AG-174 AMP in the power line 10 Ihe
elecironics. Both fuses follow the current kimiling
resistors which provide primary shon circuit proteciion.
However, in the even! of an sxcessive overioad, ihe
fuses will open and prevent overheating of the current
limiting resistors. It should be pointed out that the 1
AMP Sio-Bio fuse will blow In approximaiely § 1o 12
seconds il the igniter swilch is kept depressed. Normal
ignition shouid take place in not more than € seconds.
Therelore, o not deprass igniter button 1or more than §
seconds. If ignition does nOL occur, wait 1 10 2 minutes
and iry again. i the required Y AMP Sio-Blo fuse cannot
be readily obtained, replace temporarily with a 3 AMP-3
AG standard fuse.

6.3 TROUBLE SHOOTING

Table 6-1 presenis a3 summary of recommended lisld
troubie shooting procedures. Il necessary, the instry-
ment can be sasily removed irom the case Dy unlocking
the lour (4) 114 turn fasteners on the panel lace and
removing the refili cap and sxhaust port. The batiery
pack is removed dy taking ou! the 'our (4) screws on the
panel and disconngcting the puwcr connector al (he
battery pack.

6.4 FACTORY MAINTENANCE

To ensure conlinvous troubls-iree operation, Century
recommends 3 periodic {actory maintenance. overhaul
and recalibration. The recommended schedule is every
six (6) 10 nine (9) months. This maintenance program in-
ciudes replacement of plastic seals and pans as re-
Quired, pump overhawl, moi10r check, new batleries.
sample line cleaning, H2Z leak check, recalibration,
replacement ol plastic hose as required, and delailed
examination of the wunit for any other requiced
maintenance and repair.
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The recommended procedure (or maintenance and
repair beyond the scope of this manual Is 10 send the
complsie Insirument or subassembly 10 the Century
factory 1or repairs. The assembliles will be handied ex-
peditiously lor rapid turn-around.

(X FIELD MAINTENANCE

Afthough not! recommended, where lleld
maintenance deyond (hatl descridbed herein is con-
sidersd sssential, the assembly drawings, pans Hsts
and schematics in Appendix A" wlill e of assistance.

8.6 RECOMMENDED SPARES

Century doss not recommend that spares be main-
tained for Ity instruments. However, if the instrument Is
10 be used In a remote area Or 3pares are desired for
other reasons, the following list ahouid be used as 8
guide.

RECOMMENDED SPARES

Recommended Quantity

sScandard Approved
Iten Description Part No. 98] 118} 108 ) 128} 13
1 Iqniter . $10027-1 2 ] 2
4 Ianiter 210481-1 2 1 Y]
k] “Pump Valve - 67-3 (10/pka.]) R T 1 T T 1
4 Pump Diaphragm (Buna-N) 510091-1 1 1
S Pump Diaphraom (Teflon 210063-1 1 1 1 Ry
[ Cup, Filter (J/B OD, 53] SI0318=-T (S/pkqg.) 1 11 17T 1
kJ Mixer/Burner Assv ' $10557-2 1 ’
[ Mixer/Burner Assy 510557~ d 1
—y Mixer/Burner ASsY . S10513-1 R} [ T
10 wafer, Teflon, H2 Valve T101¢0-1 (10/pkqg. ~1 R 1 1 1
11 . Washer, Brass, H2 Valve 510160-2 (10/pkg. 1 1 ) 1 ! 1
12 ‘Exhaust Por: Assy 210425=-1 IR 1 1
13 “Exhaust Port Assy 510530-1 1 1 1
14 Battery Pack Assy 210070~ 1 1 1
15 Batterv Pack AsSY TI05d4-) P} 7 T
16 Sample Line Assy 510316~ 1 il 1 1 1 1
17 Particle Filters SI1011d- 1 1
10 Particle F:lters 510116~1 1 1 1 1

NOTE: OUnit qu.anti:y is each unless otherwise noted.

18



LT "N

TAROUBLE
1) Low ssmple flow rete on How Indicsior.

Nominslly 1 units on flow gsuge. (See als0 §
balow and reler (0 pacagraph §.2.¢4)

—— . o ~

TABLE 61

TAOUBLE SHOOTMING PROCEDURE

8} Check primary fMiter in sidepack and pariicle
Mers In the pichup sssembdly.

b) Oetermine assembly contsining restriction by
process ol eliminston, le., remove probe,
remove Reasdowt A e primary

Mer, otc.

€) ¥ ihe reswriction s In the Side Pack Assembly,
lunther 0l by ol cling the sample
flow tubing at various poinis, 1.8., pump oUipUl,
chamber input, etc,

Note: The inherent resirictions due 10 lengih of

sample Wnd, mm mutou. o, must de

laken int0 hen Wo shooting.

REMEDY
Aepisce of clean Mer W clogged. (Sae persgreph 8.2.1)

Investigete ihe 2ssembly cor Q Wi ro st L]
delerrmine cause of Noeh-gc Clouc or raplace 88 fo-
quired.

if in the detector chamber, remove and Clean o¢ replsce
POrous maeiat Name srrestors. H pump is lound 10 De ING
prodiem, remove and clean or repiace.

(1}

D M2 Name will not KoM, (See a!30 8 Delow)

8) Check sampie llow rate (3ee | above).

b) Chack \gniter by removing the chamber es-
Naust pOrt and cbserving Ine glow whaen ihe IG-
NITE Buttan is depresssd.

€) Check lor rated H2 Supply Pressure. (Listed on
caldsasion plate on pump Brachel. )

0) Chech HI fow rale By observing the PS)
decresse in pressure on ine M2 Tank Preasure
gsuge. The llow rate should be sbout 120 PSI
decienne in pressure per hous. (Aporonimately
12 cc/mwn, 8t deltector.)

On insirumants with GC Option, disconnect col-
umn and measure M2 Nlow rale with 3 byodle
meter,

Chack sl H2 plumbing Joints lor leaks using
208p OubDie solvtion. Also, shul oif ol vaives
NG note pressure decay on H2 lank gavge. W
should be iesa 1hen 330 PSIG per howr.

1)  Check to sae N M2 supply sysiem is lroren up
Dy taking unit into 8 warm srea.

b,‘[-(p(.'?nunﬁb\-l

J\m yet

ce )!\:ech\\f,)sf'o

H sample How 1319 13 lOw, 10NOw procedure ¥ 300ve.

1 igniter doss AOL NGt up, reDIBCE WNNe phug. I igriter
Shil 0083 NOI lgNL, CRECK INE DINErY BNY wiring

Hiow, remove Daviery PaCk snd 30ivs! 10 SY00e’ leve! Ov
wrring the allen wreneh 0SIMEM OA the 10w
DteIBUrE reQuiator c30.

The normal cavse lor MY Now resicHon would be &
dloched oc Darually DIOCROY CaDMNArY IWDe. Il HOow rate o8

y low, 10 COMOENsate By «ACreasng
the nz Sunlv Pressure By one-na¥ or ong PSI. il Mow

e ¢ oe o for, ¢ CIOMNITY WO
ng.
Aepasn lgaking joine.

W 1here is MOINre in ING M2 supply Sy3IemM ong NG umi
must D8 0p8/3180 in JVDIISELIING 1MDArBIUIES, Purge
Ihe H2 sysiem with dry N2 and ensure whe M1 @as wad
is ory.

J_-(-' i Qo bﬂ-&" bc\'ftﬂu) YNO-, nt ko,
< nevamh p(m\....g,‘b L\ o | -b‘eON
(w«d‘ wetl. s ae et n.ow{
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Aemove exheus! port and check for
lion. (See Figure 6-2.)

Chech spacing detween collecling elecirode
ang burner tip, Spacmg shouid be 0.1 10 0.15 In-
ches.

# Ihe chambaet is diny, clesn with ¢ivy! sicohel sng ooy
by running pump for epprouiMmalely 13 mwnyies. N W2
tuel jal is misahgned, ensure INe POrOUS Mmels) Hame o¢-
€310 13 properly seated.

AGjus! Dy screwing Mizet/Burner Assemoly in or oul
This  spacing problem sShould Only ocCw sher
reassembiing & Minar/Burner Assembly 10 » Presmg
Assembly.

31 N2 lame lighis Dul will not siay lighied

a)

Follow procedures 2 (a), (c), (9). (e), (D) and (M)
above. Also 1eler 10 S Delow,
-

4 Flame-oul alarm will not 0o on when H liame is

»

o}
<)

[}

Chech insitument calibralion setting and GAS
SELECT conirol seiting. Reler 10 paragraphs
2312800232

Remove exhevst port snd check lor leskage

cutrani path in chamber Lprobably e O
Gt wh Chamber).
il anove procedures G0 NOY 1990Ive the pro-

bigm, Ihe Probable cause is 6 Mallunchon in
e Dreamp of power DO assemblies.

Check volume control knobd Is turned up.

Readiust 88 required 10 Proper seNing. Note What on
hnest OVA°s the Hame-outl lerm is aCIusIeg when heg
meler (Qading Qoes Delow 30¢0. On logarnhmue OVA'S,
INE Marm 18 3CIUSIEY when ihe 3pnal love) goes Delow |
PpmM methang Of equivsient.

Clean and/lor @ rom e chomper
VNG 8 SWBD SnG SICOMDI, Sry CRamber Dy runmng
ty 19 mi .

pump 10¢ sppr

Rewrn preamp chamber of POwe! DOW'Y 833embly 0
the tacrory 107 1epav,

Agiust (or desved volume.

Faise hame-oul slarm. (Applies 10 hnear OVA's}

Fisme-oul alerm i3 sciuated On lineer in.
[y '8 when sipnel goes ) oM
2010 19venIhough Hame is 8114 ONn). Thus can be
aue 10 MICCUraIe INLB) setling, drily o
aecrasse n smivant conceniisnon, Verlly o
ihis is ihe prodiem Dy 2070ing Meisr with flame
out and reipnlling. {See paragreph 2.3.2)

wnhen using the X1 range, aggusl meler 10 PDO™ raihver
than 2er0. See parag/aph 2.3.2. Be sure mnsidment has
veen 201080 (0 “IOwEs! S4DECILD IMDIEN BIChYIOUNT
level™.

Slow response time, e,
response sher sampie 1 apphed (0 nput.
(Reter 10 paragraph 6.2 &)

o)

Chath 10 ensure thet prode Is lirmiy sested on
the rubber 208l in Ihe r9adoul sasembly,

Chech sample low 1ale per procedurs Y above.

Agsest by POIGING INg Probe hemiy sgenst INe rVODE!
881 an0 1han 10Ch 11 POSILON with Ihe hnuriad 10Chng
ot

See { sbOve.
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) Slow recovery lime, 1.0.. 100 long a lime lor ihe
reading 10 got Dack 10 amuient ailer oxpoIuie
10 a high conceniration ol 07ganic vapor.

[NV S o —

This problem is nosmally caused by conteming.
tlon in ihe sample input line, 1equiring pumping
for a long period 10 get ihe sysiem clesn of
vapOts 8Qain, Charcos! in the Knes would be \he
worst lype of cont instion, 1s0iale through
the process of aliminstion, (See | (O},

Chech flame chambaer tor contamination.

raccatens Bl [roma——y a

Clean of replace contaminated samole line o assembly

as required.

Clean a3 reQuwed.

8) Ambient backQround resding In clean environ-
ment i3 100 high, (Reler 0 patsgraph 6.2.9)

An smblant background rending can be cavsed
by hyoroCcs’OOoNs i the M2 luel supply Sysiem.
Place linger over 2ample prode wbe resiricting
sample llow and Il meter ingicstion does not QO

. oown signilicantly Whe contamenation s pro-

Dadly in the M2 luel.

A SMBISN! BACRGIOUN rending can Do cavsed
by & 1esdve of samole, buliding vp on e Isce
ol tha samoie intet fitter, # ine test in B {8) sbOve
proauces alage arop w reaoing, 1M is usvally
ihe Cause.

AN DIChQIOUNd resthng €an also b
caused Dy Ryorocaroon contamnstion n the
sample npul System. The mos3t lihgly Cause
would De & €O ] d or CO

ed in the sampie ling.

Note: # 1d e emphasited hat runnng ihe
nsirumant 16n0s 10 heep Jown e buildup Of
DACHQIOUNU vADO!S. Theretore. fun the unil
whenaver! pOISDIS BnD 3108 W wath the carry-
G CASE OOUN N CIaBN .

Use s higher grade of hydrocsroon iree hy@roqQen
Chech lor cOnamwnsied mMungs on hng nose
assemoly.

.

Aemove ihe exhsust 00N (1 i9 A0t AECESINY 10 FEMOve
ingicumant Irom cases. vse sman wie Srusn rom We
lool kit or s nrie D130@ 3RG HGNHY SCIVO SUNACE ot sam-
ple intet lilver.

Clean and/Or 1001Ce NG 22MOte OUI hNES. NOIMman
1he hnes will Credf VO vl SuthCran funmng

9 Pump will not run

Chech } AMP Sio-Blo luse on ihe Dattery pSCh
cover. MOTE: Cerutied OVA's do nOtl have
tuses.

Acorace luse. IMPORTANT. Not@ that fuse '8 8 $i0-0'0
type. it luse conunves 10 DIow wREN 1GMIer Swich 1]
€103¢0. Chach 1gnuer 104 SN0 CHCun 1 1greiar o8 not the
prodiem, 1here 13 3 Shon ¥ e Q O PUMP
Agiurn OVA 10 15CI0rY X ¥ 10€ re9dV iy

10) NoO powaer 10 alecironics DUt pUMP runs

Chach 114 AMP luse on e Dastery pack cover.
NOTE: Cerutied OVA'S Jo not have luses.

RAeotace luse. il lV3e CONNNLES 10 Dlow, INGre +3 8 SHON
it 1hG @leCHOmCs dssembly. Aeturn OVA 10 faeciory Of
2uINONIZEd 1808 Laciily.

11) No pOwer 10 pump Of glecirOomes.

(14

Place battery On charger and ses il powaer is
hen avarable. Recharge in & non-hatardous
ares Only.

i power 13 Jvansdie, waiery pach 13 Gudd OF GDEN.
Recharge BaNery DICh N sei gelechive, 120N CE Dattery
pach Reference paragraph 2.7
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DOCUMENT CONTROL AND THE EVIDENTIARY FILE
SYSTEM FOR FADROWSKI DRUM DISPOSAL RI/FS

ACCOUNTABLE DOCUMENTS

Accountable documents will include all logbooks, field data
records, correspondence, sample tags, graphs, chain-of-custody
records, and other sample documentaiton forms used, original dat
including laboratory bench sheets, photographic prints and
planning documents.

FILE STRUCTURE

Documents will be arranged in the evidentiary file using the
format specified in Table 1 (attached).

LOGGING OF DOCUMENTS

Documents will be received by the Document Control Officer who
will log them and assign a number to each such that documents
within each document subclass are separately serialized. An
exception to this will be items such as sample tags, chain-of-
custody forms or other documents that are numbered prior to
assignment for use.

DOCUMENT ACCESS

Project documents will be secured in a separate, locked file
cabinet. Access will be limited by the Document Control Officer
to project personnel. A check-out log will be maintained as a
record of access.

EVIDENCE FILE AUDIT

Upon project completion, the Warzyn Quality Assurance/Quality
Control Coordinator will audit the evidence file for
completeness. Results of the audit will be documented on the
attached form and kept in the Final Evidence file.

FINAL DISPOSITION OF FILE CONTENTS

The Final Evidence file will be maintained by Warzyn until
issuance of the record of decision (ROD) at a minimum.
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TABLE 1

DOCUMENT CLASSES AND STRUCTURE
FOR SUPERFUND EVIDENTIARY FILES

Document

File Index

Contracts/
Proposals/Bids

Financial

Correspondence

Work Plan Documents

File

ontce

Check out logs and list
of active files

Proposals, contracts,
purchase orders,
specifications - COPIES
ONLY

Summary of invoice
status; invoices
correspondence re:
accounts receivable; copy
of budget and project
task setup; COPIES ONLY

Various incoming and
outgoing letters,
memorandums, diary notes

Cl-In-house
correspondence; diary
notes and memnos

C2-0Outgoing lettes/memos

C3-Incoming
correspondence

C4-Correspondence logged

Documents other than
proposals; including
Health and safety plans,
Sampling plans, QAPPs,
permit plans; special
instructions/outlines for
conducting the project;
Work Plans; WEI plans and
specifications

Page 2 of 7
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QA File E QA Work Plan and budget;
project history file;
- sample documentation
records, etc.

El Sample tags

E2-Chain-of Custody
Records

E3-Receipt of Samples
forms

E4-Transfer of Samples
forms

N Field Data F . Original field
data/notebooks

Fl-Field boring logs

F2-Well construction
details

F3-Geotechnical testing
F4-Geophysical testing
F5-Water Quality testing
Fé6-Daily field logs

) F7-Baildown testing
F8~Structural testing
F9-Miscellaneous/Other

Laboratory Data G Laboratory test data,

' including original
analytical logbooks, lab
data, calculations, bench
records, graphs, etc. for
original data and quality
control data

Gl-Analytical laboratory
data

G2-Geotechnical
laboratory data

G3-Materials testing
laboratory data

page 3 of 7
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Calculations

Photographs

Originals

Warzyn Reports

Warzyn Drawings

Other Reports/Drawings

Miscellaneous

Checkprint

M

G4-Subcontracted
laboratory data

Calculations, quantity
estimates, computer
printouts of tabularized
data

Photographs, stereo
pairs, site maps
(published 2zoning,
topography, geology,
groundwater, bedrock,
negatives)

Warzyn original reports
or drafts

Copies of the project o/
report or previous
pertinent WEI reports

Reference list of report
drawings; copies or
reduced copies of
original drawings. Note:
original or reduced
mylars will be stored
separately

Non-Warzyn reports and
drawings including
literature, reference,
etc.

~
Other file information
which does not fit into
other categories; file
must be named

TEMPORARY FILE of
checkprints, draft
reports or other work in
progress. File must be
removed upon job
completion.
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PROJECT NO.

DOCUMENT AUDIT CHECKLIST®

DATE OF AUDIT

PROJECT LOCATION

SIGNATURE OF AUDITOR

FILE LOCATION

Yes__ No__ 1.
Yes__ No__ 2.
Yes__ No__ 3.
Yes__ No__ 4,

*

Have individual files been assembled (field in-
vestigation, laboratory, other)?

Comments:

Is each file inventoried?

Comments:

Is there a list of accountable documents?

Comments:

Are all accountable documents present or accounted
for?

Comments:

From NEIC Procedure Manual for the Evidence Audit of Enforcement

Investigations by Contractor Evidence Audit Teams, EPA-300/9-81-003-R,

April, 1984.

Page 5 of



Yes__ No__ 5. Is a document numbering system used?

Comments:

Yes__ No 6. Has each document been assigned a document control
number?

Comments:

Yes__ No 7. Are all documents listed on the inventory accounted
- for?

Comments:

Yes__ No__ 8. Are there any documents in the file which are not on
the inventory?

Comments:

Yes__ No__ 9.. Is the file stored in a secure area?

Comments:

Yes__ No__ 10. Are there any project documents which have been
declared confidential?

Comments:

Page:6 of 7



Yes__ No__ 1. Are confidential documents stored in a secure area
separate from other project documents?

Comments:

Yes__ No__ 12. Is access to confidential files restricted?

Comments:

Yes__ No__ 13. Have confidential documents been marked or stamped
“Confidential"?

Comments:

Yes__ No__ 14, Is confidential information inventoried?

Comments:

Yes__ No__ 15. Is confidential information numbered for document
' control?

Comments:

Yes__ No__ 16. Have any documents been claimed confidential under
TSCA?

Comments:

[jap-800-64a)
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APPENDIX L

INTERNAL CHAIN-OF-CUSTODY PROCEDURES FOR

COMPUCHEM, HAZLETON, AND WARZYN LABORATORIES
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DEPART PERATING PROCEDURE
-OFFICIAL COPY- é&a' Iﬁg” TTAL

0O NOT DUPLICATE - TRADE SECRET  mar e’
Hazleton Laborztorics HAZLETON LABORATORIE%ATE: 2/11/87

America, Inc. /
Quality Assurance Unit AMERICA, INC. EPLACES: 4/21/86

DO NOT DUPLICATE

PROCEDURE IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Ana!ysi;
PROCEDURE TITLE: Chain of Custody Procedures

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.
Environmental Analysis

PURPOSE :
— Future legal proceedings may necessitate Hazleton Laboratories America, Inc.
id (HLA) to produce documentation that traces the custody of samples from receipt

through completion of analysis. In lieu of this, 1t s necessary for HLA to

varantee the continuous custody of samples by either the sample custodian or
ihe-lab analyst. :

PROCEDURE :

The following procedures for documentation of chain of custody for samples
recefved under Contract WA-82-A155 will be followed in addition to or as an
addendum to those previously stated under OP-DIY 7 and OP-PROJ 2.

1. A1l samples will be stored locked in refrigerators located on the third
and fourth floors. A 1ist of sample numbers, arranged by EPA case number,
will be maintained by the sample custodian.

1.1 A1l bottles received for extractable compounds (semivolatiles or

pesticides) will be stored at 4°C in one of two double-door
refrigerators located on 3 South in Room 301,

1.2 A1l bottles received for volatile analysis will be stored at 4°C on
4 South in the Mass Spectrometry area, in the refrigerator desfgnated
for volatile samples only.

2. Only the designated sample custodian and sﬁpervisory personnel will have
hecys to the doubie-dvor refrigerators.

3. Samples will remain in the designated refrigerators until removed for
sample preparation and/or analysis.

4. A1l transfers of samples into or out of the double door refrigerators will
be documented on an internal chain of custody record (see attached).
These records are maintained by the sample custodian.

S. Once a sample 1; removed from a refrigerator by the analyst, he/she {s
responsible for. the custody of the sample. Each analyst must return

samples to the double door refrigerator before the end of the workin
day. Samples are not allowed to sit on The bench over the evening.



‘OFFICIAL COPY- CONFIDENTIAL  ohar®%s',
e TRADE SECRET  O0ATE: 2/11/87
Hazleton Laboralones | LIAZLETON LABORATORIEEUES: 47288
Quality Assurance Unit AMERICA, INC.

PR L] Oy

DO NOT DUPLICATE

APPROVED BY: /)nm*-A {J\)W‘C DATE 2-/1- 8%

Har Wirtz (;:)
Environmental Analysis

M Cuw DATE 2-/-TF

David Kills
Project Leader

s Neba(lg Becde  we_ssulm
Debra Curley Arndt

Manager, Quality Assurance Unit

(1458E)



-OFFICIAL COPY-

DO NOT DUPLICATE
Hazleton Laboratories
America, Inc.
Quality Assurance Unit

CONFIDENTIAL

TRADE SECRET op-roy. 1
HAZLETON LABORATORIEQTTACHENT

AMERICA, INC.

EPA HA-QQA &%&EHW SIS

Chain of Custody

Case No. Storage Location

Storage Date
Laboratory Removed Date/Time Date/Time
Sample No. by Removed Reason Returned




-OFFICIAL COPY-

DO NOT DUPUICATE
Hazleton Labcratcries
America. Inc.
Quality Assurance Unit

CONFIDENTIAL

~ TRADE SECRET  0p-*R0. I

HAZLETON LABORATORIES ™"
AMERICA, INC.

roBOAGE BURIGATE

PROJECT IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE:
DISTRIBUTION:
Name
David C. Hills
Mark Wirtz

Chain of Custody Procedures

" Title Department/Cost Center No.

Sectfion Supervisor Environmental Analysis/6004

Documentation Custodian/ Environmental Analysis/6004
Sample Custodian



P et

DEPARTMENT OPERATING PROCEDURE

-OFFICIAL COPY- CONFIDENTIAL 0P-PROJ. 2
 Pazlelon Laboratorics TRADE SECRET Mot 1O e
America. Inc. HAZLETON LABORATORIESSpiaces:  4/21/86
Quality Assurance Unit AMERICA, INC.

[ S

DO NOT DUPLICATE

PROCEDURE IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE: Sample Receipt and Sample Logging Procedures

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.
Environmental Analysis

DISTRIBUTION:
See attached list.
PURPOSE :

These procedures are to be used in conjunction with the aforementioned project
because of the nature of the samples and the special chain of custody procedures
required. :

SAFETY PRECAUTIONS:

A1l samples received under this contract should be considered hazardous and
appropriate precautions should be taken when handling these samples. Upon
initial receipt at Hazleton Laboratories America, Inc. (HLA) facilities, sample
coolers should be inspected for any damage or leakage. Under no circumstances
should any personnel other than the sample custodian or project leader open
coolers. If damage or leakage is noted, stay clear of the coolers and notify
the sample custodian or project leader immediately.

PROCEDURE :

1. The project 1eader will notify the sample custodian in writing of incoming
samples,

2. When samples arrive at HLA, the shipping and receiving clerk or the

receptfonist will notify the sample custodian. The custodfan will collect
the samples and deliver them to 2 hood located on 3 South. vhe foilowing

procedures will be done by the sample custodian.

3. Examine the shipping container and record the following information in the
project log book (one container per form).

3.1 The presence/absence of custody seal on the shipping container.

3.2 The condition of the custody seal ({.e., intact, broken).

o/
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4. Open the shipping container in a well ventflated hood, remove the enclosed

sample documents, and record the following information in the log book.
4.1 The presence/absence of the chain of custody record(s).

4.2 The presence/absence of Sample Management Office (SMO) forms (Traffic
Reports, Chronicles).

4.3 The presence/absence of airbills and/or bills of lading documenting
shipment of the samples.

Remove the samples from the container and record the following information
in the log book.

5.1 Condition of samples (intact, broken, leaking, etc). Any broken and/or
leaking samples should be carefully repacked, labeled as a Biohazard,

and returned to the sponsor. The project leader should be notified and
will contact the EPA project officer that the sample was received
broken and returned.

5.2 The presence/absence of sample tags.

5.3 Sample tag numbers.

Compare the following documents to verify agreement of the information
contained on them.

6.1 Chain of custody records.
6.2 Sample tags.

6.3 SMO forms.

6.4 Airbills or bills of lading.

Document agreement and/or any discrrpancies found, If discrepancies are
tound, contact the SMO for clarification and notify the appropriate
laboratory personnel,

If there are no problems with the sample shipment, sign the chain of custody
record in the "Received for lababoratory by:* box on the document. If
problems are noted, sign for shipment and note problems in the 'Reuarks box
or reference other forms detailing the problems.
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4 8. TLog-In the Samples.
8.1 Figure 1 is an example of a type of form the sample custodian could use
} in orggrdto log-in samples and to record the information previously
described.

9. Send preprocessing request form to Sample Entry requesting that HLA numbers

be assigned to the samples, and that they be logged onto the LIMS under the
appropriate mnemonic for tracking and billing.

j 9.1 The following LIMS mnemonics will be used for this contract:

o HGMS Hazardous Waste GCMS Analysis
e " EPAP - Priority Pool Pesticides

9.2 Upon receipt of sample HLA numbers, log these HLA numbers into the book.

10. Sample Storage.

10.1 A1 bottles received for extractable compounds (semivolatiles or
pesticides) will be stored at 4°C in one of two double-door"
refrigerators located on 3 South in Room 301,

[ Y

- 10.2 All bottles received for volatile analysis will be stored at 4°C on
4 South in the Mass Spectrometry area, in the refrigerator designated
for volatile samples only. At the time of storage a storage blank will
: be prepared -identified with the case number and date prepared. This
: blank will be analyzed with those sam>les stored on the designated date
to monitor the potential for cross-contamination of samples during
S storage.

] APPROVED BY: 7774&,/;)4 U.) L‘, DATE 2-/]- 6%

‘ Markj Wirtz
} Environmental Analysis éfs
] ) o (L) DATE . o4 -/1- 9%
: David Hills
i Project Leader ,
| REVIEWED BY:—M%Q&C%_ DATE _ /¢
Debra Curley Arndt
‘ - Manager, Quality Assurance Unit

Y (1459€)

A ,/’



~——————

l’(;"\

"L LISTODIAN SIGHATURL:

O — . S t— = ©1 ® & was §

Me o

or-rro, 2
ATTACINEN

N BOLURLIE Conrng,
TRCLE T APPROPRIATE RCSPONSC
]
. 4 x @)
Custody Scal present/absent _‘-:_’: > %8%
[} - — L e
‘lltlctlﬂot ‘"tﬁct CASE NUMBLR L >g g QQ
Chain-of-Custady present/absent - Téaro>
Saple Tag Humbers listed/not Visted on chain-oul-custody SRR ——— e o] «fsg ans0
. [ .
SHO Torms present/absent ' - %a%
2 0 2
o . Cegayoor- S SAHPLE CORRE sronbING 0OCS THEOKMAT IO On e g%
e e 0 b : i CUSTONY RECHRDS,
SAIPLE TAG ASSIGNLD (; C(ml)lltyl ol '_jl‘m'll
rivin[receven RCCORD NUMBLRS . IRATFIC REPORTS, AND
' ? HUMBERS HUMBERS SMIPLL TAGS AGRE 2. el g Frm
HUNBSCR . 0
- O m’o
O fr = :
;;1 M
85an
52> 3 m

o,
yhécb
B $3
VILN

D

.

Ly
i
| §3l401

i
[
’

o commmm

L]

@ eums cms mam s

[, [ ———y [ ]




Py

CONFIDENTIAL

OFFICIAL COPY- TRADE SECRET

0P-PROJ. 2
ATTACHMENT

CO NOT DUPLICATE HAZLETON LABORATORIES

Hazleton Laboralcrics

i , A N
America, Inc. PRO BAERICA o INGaur 108
Quality Assurance Unit : gﬁ!ﬁg’%

PROJECT IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Analysis

PROCEDURE TITLE: Sample Receipt and Sample Logging Procedures
DISTRIBUTION:
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David C. Hills Project Leader

William Hamilton Manager

Paul Jacoby Section Supervisor

- Judy Santos Section Supervisor
Diane Loram Manager
Mark Wirtz Documentation Custodian/
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Shipping and Receiving/6075
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(Building Receptionist)
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PRUJECT TUERTIFICRTION: EPA WA-82-A155 Hazardous Waste Analysis
" PROCEDURE TITLE: Duties and Responsibilities of the Documentation
g??gggian and Procedures for Data Assembly and

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.
Environmental Analysis

DISTRIBUTION:

See attached list.
PURPOSE ;

To specify the duties and procedures of the documentation custodian for the
above-mentioned contract.

PROCEDURE :

1. The documentation custodian will organize and assemble all documents
relating to each EPA case.

2. This procedure will ensure that 211 documents to be submitted to EPA are

compiled in one location, preferably in single case files arranged by SMO
sample number. ’

2.1 Prepare case file folders as follows:.
2.1.1 Assign one folder to each case according to SMO case number.

2.1.2 Place all documents, sample tags, SMO forms, and laboratory-
generated data, pertaining to one case in the assigned folder.

2.1.3 Arrange all documents by type within the case folders, i.e.,

all sample tags together, all Traffic Reports together, all
hardcopy Mass Spectra together, etc.

2.1.4 File these document caée files in one location in a secure
area.
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3.1 Assignment of Accountable Numbers to )aboratory-generated data.

3.1.1

3.1.2

Inventory each document of a case and assign it a serialized
number (an identifier) associating it with a particular case.
For example:

SMO case = - serjalized document folder
5081 0l

Inventory and number all documents pertaining to each case
including the following:

3.1.2.1 Sample traffic records, weekly reports.

3.1.2.2 Custody records, sample tags, airbills, finternal
custody records.

3.1.2.3 Laboratory log books, personal log books, instrument
- log books, benchsheets.

3;1.2.4 Laboratory data (sorted by sample). calibration and
quality control results.

3.1.2.5 Data summaries and reports.

3.1.2.6 Al other documents, forms, or records referencing
the samples.

3.2 Preparation of a Document Inventory.

3'2.]

3.2.2

o/

Prepare a document inventory 1ist to provide a record of all

wocuments and their corresponding document numbers that are
fncluded in the completed case file.

If documents for a case are sent to an EPA Region for
enforcement action or other action, the laboratory will
retain a copy of the document inventory list for that case.
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File Inventéry

Sample Tags

Sample Tracking Documents

EPA Chain of Custody

Afrbills

Organic Traffic Reports

Extraction Worksheets/Screens

Copies of Analyst's Notebook Pages
Identification/Quantitation Worksheets
Copies of 6C and GC-MS Operation Logs
Copies of Standard Preparation Log
Other Correspondence/Memos

QC Summary Package

Data Summary Package

Sample Data Package

Raw QC Data Package

Standard Package

Pesticide Raw Data

0P-PROJ. 3
ATTACHMENT

Number of Pages
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PROJECT IDENTIFICATION: EPA WA-82-A155 Hazardous Waste Analysis

" PROCEDURE TITLE: Duties and Responsibilities of the Sample Custodian

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc.

Environmental Analysis

DISTRIBUTION:

See attached list.
PURPOSE:

To specify the duties of the sample custodian for the above-mentioned contract}'/

PROCEDURE :

Duties and responsibilities include:

1.
z.

Receiving samples (OP-PROJ 2).

I?specting sample shipping containers for presence/absence and condition
of: .

2.1 Custody seals, locks, “evidence tane", etc.
2.2 Container breakage and/or container integrity.

Recording condition of both shipping containers and sample containers
(bottles, jars, cans, etc.) in log books or on appropriate forms. N2

Signing appropriate documents shipped with samples (i.e., chain of custoay
record(s), SMO Traffic Reports, etc).

Verifying and recording agreement or non-agreement of information on
sample documents (i.e., sample tags, chain of custody records, Traffic
Reports, airbills, etc.) in log books or on appropriate forms. If there
is non-agreement, record the problems, contact the SMO for direction, and
notify appropriate laboratory personnel.
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6.

8.

10.

11.

12.

Initiating sample analysis procedures on appropriate laboratory documents
or according to laboratory stanoard operating procedures including
establishing case and sample files and inventory sheets.

. Labeling samples with HLA sample numbers.

Securely storing samples, sample extracts, and spent samples.

Controlling access to stored samples and assuring that HLA standard
operating procedures are followed when samples are removed from and
returned to storage (see OP-PROJ 1).

Assuring that sample tags are removed from sample containers and are given
to the laboratory personnel for inclusion in the sample case file.

Missing tags are to be accounted for by putting a written memo into the
sample case file. Information from the tags should be included in the
memo, if avajlable. _

Monitoring storage conditions for proper sample preservation such as,
refrigeration temperature and prevention of cross-contamination.

Returning snipping containers to the proper sampling teams.

APPROVED BY: _%A_A_qul—: oaTE 4 )13 /8p
Mark Wirtz ES

Environmental Analysis

Do €. W oare 7-/2-Y6

David Hills
Project Leader

REVIEWED BY: T&%,_%_%M_ DATE _Y/1(5Le
ebra Curley Arndt

Manager, Quality Assurance Unit

(0726E)
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DEVELOPMENT, REVIEW AND UPDATING
LABORATORY PROCEDURES

Scope and Application: To provide review, updates, development and
implementation of laboratory procedures on a
routine basfs. Laboratory procedures are
categorized as follows:

- SOP Standard Operating Procedures

; - - 10P ; Instrument Operating Procedures
- GLP : Good Laboratory Practices

References: Methods for Chemica! Analysis of Water and Wastes, EPA-600/4-79-020,
] March, 1979, March, 1983 UPDATE,
. Handbook for Analytical Quality Control in Water and Wastewater
s aboratories, s . 4

] Standards for Methods for Examination of Water and Wastewater, 16th
Oﬂ. » Ao

[ 2 Y [ S e

J Test Methods for Evaluation Solid Waste, SW-846, 2nd Ed{tion,
uly, » Revised April, .

; Methods for Orianic Chemical Analysis of Municipal and Industrial
Nastewater, -82-057, July, .

] Annual Book of ASTM Standards, “Water and Environmental Technology®,
Section I, Parts 11,01-11.07, 1983,

Procedure:

. 1. On a semi-annual basfs, the analytical laboratory QA/QC officer
) and laboratory supervisor will review all written SOP, I0P and
GLP's and update them, as necessary, to include any changes
stated in the updated authoratfve sources. Additfonal SOP, I10P
~— and GLP's will be developed as the need for them arfses. The
Taboratory ™anager must approve any new or updsted procedures
prior to implementing them fn the laboratory.

2. Following the index of each volume of operating procedures is 2
documentatfon record 1{sting the laboratory personnel qualified
to perform the task specified,

Revision Date
/’LM de Oridamg 4 f/f] (c2/-27)

MichaeT J, Linskens

Laboratory Manager

1nner

na'l yti ?:?ry QA/QC Officer

omas J. L¥hch 7
QA Officer

[ALM-13-5] REVIEW-1 (
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REPORTING RESULTS AND ARCHIVING DATA

Once data has been verified for accuracy and completeness by the laboratory
manager, it {s necessary to provide an accurate report to the clfent and
permanent laboratory record. Finaled data is submitted for typing and/or
entry into the laboratory computer. When the draft report {s printed, a
final check against the original fis performed by & second party. The final
draft report is further reviewed by the laboratory manager and submftted to
the laboratory director for approval. If approved the draft report fs
finaled for submittal to the clfent.

The laboratory manager recefves the orfginal and a copy of the fimal report.
The original copy if filed in the Warzyn Company wide master job file. The
copy is put with the raw and {ntermedfate data set and filed by project

number fn the laboratory files.

Ongofng project data {s entered for later use fn the analytléi\ laboratéry
computer. Quality control data is summarized and also entered into the
computer. A summary of quality control results fs provided to Warzyn

management on 3 Qquarterly basis.

A1l raw and {ntermediate data are stored for a period of five years, when on
a yearly basis they are dfsposed. Final reports stored in Warzyn- master
job file are kept for a twenty year perfod.

{ALM-5-22)
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i Scope and Application: This grocedure 1s used to maintain uniformity through
; out the laboratory in the area of data review. Al

calcu1ationsegenerated by the Warzyn laboratory are
double checked.

_ Procedure;
: s/ A Met Chemistry and Wetals Data Checking - Technician’s Responsibility
! 1. Check header portion of the data sheet - this must be filled in
o completely and correctly:_

Page numbered correctly
C#'s recorded

Sampling dates/analysis date recorded
Sample handling correct

2. Review curve or standardization:

-

- R2 should be 0.995 or greater for linear regression

- Normality used should be reported to 3 decimal places

- Intercept pust less than the detection limit! If not, the
analytical run is re-analyzed. ,

3. For metal furnace ICP and Lachat methods, compare each raw number
C recorded on the bench sheet to the instrument print out. They must
]"- correlate. ‘
N - Review the print out for labeling as follows:
Analyst’s name

Run ¢
Standardization clearly marked

4. Check each calculation. Match for rounding and dilution ervors!
5. Review continuing calfbration standards - thei must be within 90-110%

U I T |
=4
>
>
o

of true value. (85-115% for mercury analysis). If not within
acceptable range, notify group leader immedfately.

6. Date and initial on line 'Reviewgd by: ",

7. Hand in to appropriate group leader.

BENCHCK-1
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Met Chemistry and Metals QC Check - Group Leader and Senior Technictan

1.

Review data sheets for complete and acceptable QC. Schedule repeat
analysis 1f required.

- Duplicates and spikes within control limits
- Chtocla r:‘nln for continuing calibration standards and end of run check
standard.

Weekly spot check the following items:
- Check absorbance Tog book against a randomly chosen data sheet.

- Check standard check book against a randomly chosen data sheet.
(metals only).

Wet Chemistry and Metals Final Review - Supervisor’s responsibility

- O O s W N
- . . - » . .

eckard Yonebina g.,g.gge

Review for sign off on data and QC check.

Review QC for obvious technical problems. o
Check data sheet for completeness.

Spot check dilution calculations.

Check for agreement of field duplicates.

Check for field blank contamination.

Review results for correct units. (Ex. mg/1 vs. mg/kg).

Michael J. Linskens

Director, Technical Services

Kim E. F;nner

Laboratory Manager

BENCHCK-2
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PROCEDURE:
ORGANIC CHEMISTRY DATA CHECKING - PEER REVIEW

A.

B.

1.

ORGANIC CHEMISTRY DATA REVIEW

TION: THIS PROCEDURE IS USED TO MAINTAIN UNIFORMITY THROUGH
OUT THE LABORATORY IN THE AREA OF DATA REVIEW. ALL
CALCULATIONS GENERATED BY THE WARZYN LABORATORY ARE
DOUBLE CHECKED.

CHECK THE HEADER PORTION OF THE DATA SHEETS - THIS MUST BE FILLED
IN COMPLETELY AND CORRECTLY. THEN CHECK:

C# RECORDED

DATE ANALYZED

DATE EXTRACTED

LAB NOTEBOOK #/PAGE #
INSTRUMENT RUN #

REVIEW THE RAW DATA
- CHECK THE CHROMATOGRAM FOR CORRECT IDENTIFICATION OF COMPOUNDS
- CHECK FOR THE CORRECT TRANSCRIPTION OF PEAK HEIGHT OR AREA ONTO

THE CALCULATION SHEET
- ROUNDING HAS 3 SIGNIFICANT FIGURES

CHECK CALCULATIONS. HATCH FOR ROUNDING AND DILUTION ERRORS!

REVIEW CONTINUING CALIBRATION STANDARDS - THEY MUST BE WITHIN
ACCEPTABLE LIMITS. 1IF NOT WITHIN ACCEPTABLE RANGE, NOTIFY GROUP
LEADER IMMEDIATELY.

CHECK THAT DUPLICATES AND SPIKES ARE WITHIN ACCEPTABLE LIMITS.
CHECK THAT REPORTING UNITS ARE CORRECT.

REVIEW SURROGATE RECOVERY FORM AND MAKE NOTE OF SURROGATES OUTSIDE
ACCEPTABLE LIMITS.

DATE AND INITIAL ON LINE "REVIEWED BY: .
HAND IN TO APPROPRIATE GROUP LEADER.

GROUP LEADER CHECK

1.

REVIEW DATA SHEETS FOR COMPLETE AND ACCEPTABLE WORK., SCHEDULE
REPEAT ANALYSIS IF REQUIRED. '

ORGREV-1
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2. UPDATE THE LIM’S SYSTEM.
3. WEEKLY SPOT CHECK THE FOLLOWING ITEMS:
- CALCULATIONS
- LAB NOTEBOOKS
- INSTRUMENT LOGBOOKS
- PEER REVIEW

C. EINAL REVIEW - SUPERVISOR’S RESPONSIBILITY

1. REVIEW FOR SIGN OFF ON DATA.

2. CHECK DATA SHEET FOR COMPLETENESS.

3. SPOT CHECK DILUTION CALCULATIONS.

4. CHECK FOR AGREEMENT OF FIELD DUPLICATES.

§. CHECK FOR FIELD BLANK CONTAMINATION.

6. REVIEW RESULTS FOR CORRECT UNITS. (EX. MG/L Qs MG/KG) .
7. REVIEW RESULTS AGAINST FIELD REQUEST.

8. SIGN OFF ON THE "APPROVED BY

Laboratory Manager .

chael J. Linskens
Director, Technical Services

ORGREV-2







. OPERATING INSTRUCTIONS -
! Model GPK or GK

*  COMBINED OXYGEN,/COMBUSTIBLES INDICATOR

[

Te IV 550.075 Cas Ladiearor Test K. orovu.:s
3 convenen: method 10r tesiing the nsirumen:'s
rESPONSE tO d kNOWN Gas concenirdnon Maeihane:
1s used as 3 caubrabion gas because indicolor
response 10 methane s more triicH than response
{0 most other yases. 1! the indicator has normai
response 1o mathane it wil respond normally 10
most other combushble gasns and vapors. Con.
tained in the Kit are gas-hllcd ampoules and a
plastic squecze boitle which will produce a known

‘ L
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1.1% by volume mcthane/air misture, when one
ampoule {brown color coced endl 1s shaliered
the botlle. Use the [ollowiny procedure (0 cab-
brate the mstrument.

? 7.0 CALISRATION
- {COMBUSTIBLES SECTION) [A)} Remove the scroew spout andd cauense asi
L The siancard calibration using methane has bottle steveral s 10 purge resdudi Gag dross
T becn sclecied so that most commonly encoun- previous tesi. . A
R tered gases and vapors as listed below and lhe (b) Orop one glass am.pomc into the plasic
- more volstile lacquer and paint thinners. ait indi- squeeze bottle and repiace the screw spout.
cate quite accurately or within reasonable error on Make certain that red end cap is firmly in place.
P 1he side of salety. {¢) Shake the Lottle uriil the ampoule is shai-
i Gases Vapors tered by the breakerf in the_bou;e.wtx_r_ah:hc
instrument in normal operation dutl withoul
. z:‘:;‘; eG” :::x:nn: g::;f;:.,'er sample probe anc hose al:achgd. remove (he
Ethane Heptane Acetone red end cap. arasp the bogt!e firmly in lhe» lel:
. Propane Methyf Alcohol Etlhyl Acetate hand and force the noz:le in1o the sample inlei
3ulane Ethyl Alcohol L:tting on the |gn sode‘of the mstrumeni. injec:
. Carbon Monoxide gas samgle whiie keeping pressure on the doiile.
i Acetylene
Do not depend upon the pump or use of the
aspirator bulb to draw sample through the ins-
trument as this will result in leakage ard
. unintentional dilution. ’
: 7.1 Checking Combustibies Czlibration {d) Observe that the combustible meter pointer
- Using Known Gas Sample : deflects upscale. Record the maximum meter
oy {See Figure 12) . reading indicated. An acceptable reading is
s Il is oflen necessary, and even mandatory, to approximatefy .25 L.E.L. on the combustibie
periodically check 1he instrument against a meter scale, .20 L.E.L. or less is unacceptable
N known, standard blend of calibralion g2s. and is cause for recalibration.
. ’ NOTE: If fow reading is obtained the first ime,
- . . repeatthetest (0 insure Lthat no cilution occurred.
(e} Refer 1o Figure 133 for location of the cali-

bration adjustment potentiometer, which is
accessicic through the small hole in back of the
case. Use a3 small screwdriver to turn the sloited
shaht cleckwise to increase ceading. This is 3 25

1]
e turn -potentiometer, so severa! turns may be
S required to bring the meter reacingto 25 L.E L.
\‘ S i while simultaneously squeezing the plastic bottle.
. §. Alter readjusting the calibration potentiometer,

repeat 7.1 (¢} again as a final check.

[
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7.3 Testing Oxygen Cell for
Calibration and Sensitivity

Operation of the instrument is normal if the
meler can be set to read 21% on atmospheric sir.
A convenient test to prove response is to set the
calibration to 21% and then biow siowly into the
indicator inlet. As the lungs become exhausted
the readiigs will go lower, & reduction to 15%
being normal. With effort, the reading can be
reduced as low as 10%.

To check performance near O% oxygen, admit
3 small steady stream of oxygen f-ee gas to inlet,
such as mitrogen or natural gas. A celf in good
condition will give a zero reading. A reading of 1%
or more indicates need for reactivation.

8.0 MAINTENANCE SCHEDULE FOR
MODELS GK AND GPK :

DAILY:

The instrument should be checked for response
before each day’'s operation as follows:

1. Check battery voltage reserve by observing
whether voltage can be adjusted to st least 0.7
on the combustibies scaie; then reset to green
index arrow.

2. Check oxygen cell on fresh air and observe
whether meter can be set to 21% O,

3. Check combustibles response by placing a
few drops of gasoline or lighter fluid on a cloth,
and proceeding as in Section 5.1 Step (e). Ob-
serve that combustibles pointer deflects upscale
{if a slight explosion is heard. no harm will be
done). Avoid excessive use ¢. "'uid as it will be
difficuit to clear the instrument.

4. Test leak tlightness of sample inlet system by
closing off the inlet fitting with finger and listen
for pump siowdown 1o occur (GPK). With Model
GK, check for internal leaks by squeezing the
aspirator bulb. placing the finger over the inlet
fitting. and releasing the bulb. If the bulb springs
back quickly, an internal leak is present that
should be correcied before using the insirument.
5. Replace cotton filter in probe chamber f
waorking in an extremely dirty environment.

WEEKLY: Test insirument response 10 a3 known
concentration of methane in air as oullined in
Section 7.1. .
MONTHLY (or as required):

Check combustibies reaction chamber for accu-
mulations of dirt or foreign material that may
resirict free movement of gas sample.

EVERY SIX MONTHS (or as required):
Maintzin Oxygen Ceii as outlined in Section 8.1
Step (2) ihrcugh {e)

COMBUSTIBLE GAS INDICATOR

8.1 Oxygen Cell-Maintenance
(Refer to Figures 14 and 15)

"The 514.010 Oxygen Cell requires periodic
maintenance and reactivation.

The 514-011 Reactivation Kit is supplied for
this purpose. There are two levels of cell main-
tenance, which are described below.

Both operations can be carried out with one
kit. as an adequate supply of electrolyte solution
{KC!) is provided to fill the cell at least twice.

B:if,?"‘&&

ascsp‘mc / \

Figure 14: Correct method ol connecting Cxygen Cefl (note
posstan of bive dot).

N
348-062 310-019.1

310-(?25 321422

(6 Keq.)

OlIE
\ e——)
@ M
7 : / -
” m——Cy
321-61@\ .~ 348-060 \ ‘
310-035 348-063

Figure 15. Pariy scentlicavon for $14-010 Osygen Ced,
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8.1.1 Maintenance

The Oxygen Cell will usually operate up to 6
months without attention, but occasionally within
this period. cell output may drop appreciably or
change suddenly with sampling or sudden shock.
To correct this condition, proceed with the
following:

{a) Remove top panel from instrument case by

loosening the two captive hold-down screws.

Unplug Oxygen Cell from the printed Circuit

Board and disconnect the plastic tubing from

the cell inlet and outlet nipples.

{b) Remove the nylon screw and seal ring on

the electrical plug side of the cell. Refer to Figure

15 and unscrew the zinc electrode (banana plug

nearest the blue dot on the side of cell} and

remove it together with its O-Ring seal.

{c} Drain all the solution from the cell and
" completely fill with fresh KCl 'solution through

either opening.

{d) Replace O-Ring on the zinc eleclrode, screw

the electrode into the cell and tighten, using 3

small wrench. Install and retighten nylon screw

with seal.

{e) Allow a few minutes for the cell to stabilize

before attempting to make a reading.

NOTE: DO NOT WASH OR WIPE ELECTRODE

AT ANY TIME.

8.1.2 Reactivation of Oxygen Cell
(Refer to Figures 15, 16, 17)

In the event oxygen cell fails to function properly
after changing solution as outlined in Section 8.1.1
or if it has been six months since solution was
last changed. the cell may require reactivation.
Reactivation Kit 514-011 is all that is required to
completely reactivate the oxygen cell. The Kit con-
tains a cap gasket with Teflon membrane, zinc
electrode with O-ring, nylon screw with seal, KCi
solution, nylon pad and brush.

To reactivate the cell, proceed as follows:

" 1. Remove nylon screw and sgal and unscrew

and remove zin¢ electrode and O-ring. Discard
the zinc electrode, the screw, the O-ring and
the seal. . :

2. Drain solution from cell.

-3. Remove cap and gasket with membrane by

removing the six screws which hold the cap in
place. Discard the gasket with membrane.

4, Wash the cell thoroughly with cold, clean
water. Use the brush to remove any white sub-
stance that may remain on the gold electrode.
DO NOT USE ANY SOAP OR DETERGENT.
if the white subsiance cannot be removed from

COMBUSTIBLE GAS INDICATOR

sive nylon pad can be used to remove it. but the
gold electrode should be handled very carelully
and only slight pressure applied in cleaning with
the nylon pad. Wash again with brush and water.
5. Pul one drop of KC! soiution on top of the
gold electrode and put new gasket with mem.
brane in place. The side of the gasket with the
Teflon membrane should face the goid electrode.
6. Replace the cap. observing the direction of
the sampling nipples. Nipples should point away
from the label on the cell body. Tighien all
screws until the cap shoulder is flush with the
cell body.

The cell is now dry charged and can be stored
as long as desirabie.

Figure 16: Activauing cell with electrolyte (KC) soluton)
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To activate the cell:

1. Fill the cell with XC! solution, through either
of the openings for the nylon screw or for the
zinc slectrode.

2. Check to see if the O-ring is still in the 2inc
electrode opening; if it is. remove it.

3. Be sure the new O-ring is in place on the zinc
electrode. screw zinc electrode into cefl and
tighten with 3 small wrench.

4. Plug fill hole with nylon screw and new seal
ring (310-035). The cell is now fully activated.

8.2 Oxygen Csll Contamination by
Foreign Liquids

If any liquid has been accidently introduced into -

the sampling line and thus into the sampling cham-
ber of the cell, it will be necessary to flush the
system out with distilled water as soon as possibie.
To do this, use the foliowing procedure:

{a) Disconnect the cell completely, remove, and
pour distilled water into one sampling nipple
until it comes out of the other. Drain water out
and repeat this procedure several times.

{b) insert the cell into the P.C. Board, observing
plug color coding. Reconnect sample tubing,
one to the iniet and the other directly to sample
pump or aspirator bulll {bypass the combusti-
"bles reaction chamber).

{c) Turn “ON" the pump (Model GPX)} and allow
5 minutes drying time for samoling chamber.
For Model GK, stroke aspirator ould about 50
times to insure cell chamber is aroughly dried.
The cell should now register normal output and
is ready for use.

{d) Reconnect sampie tubing so that outlet of O,
cell goes 1o reaction chamber, and outlet of
reaction chamber goes to pump inlet (or aspira-
tor buib),

8.3 Maintenance of the
Combustibles Section

Filaments and ‘Flame Arrestor (Refer to
Figure 18)

There are two separate filament units: (1} the
active filament, which is installed in the ﬂan’}a
arresior, and is the unit that actually comes in
contact with the gas being tested; and (2) the
reference filament that helps balance the electrical
circuit.

The reference filament should ‘rarely require

replacement inasmuch as it operates at a very low -

voltage and never comes in contact with the gas.
Replacement may be necessary if the indicator has
been cropped or severly damaged. or if the instru-
ment hzs been in {requent use Over Many years.

COMBUSTIBLE GAS INOICATOR

The active filament should experience long life
in ordinary service, probably on the order of 2

. year or more, depending on frequency of use. The

end of the useful life of the active filament is
reached when it is no longer possible to bring the
hand of the meter 10 “2ero” with the zero adjust.
ment. Another sign of trouble in the filament unit
is when the meter pointer flies violently upscaie
with the instrument “ON.” and zero adjustment is
impossible. This usually means the active filament
is burned out and must be replaced. -

if the GX or GPK has been in use for a consider. -
able period of time, or in moist or dusty conditions,
it is frequently desirable to replacs the filameng
flame arrestor assembly in combination. This is
done by unplugging the O, cell. removing the four
screws holding the brass piate to the undemeath
of the panel, and removing the filament fead from
the subpanel terminal. When putling in a new fil,.
ment flame arrestor assembly, make certain thag
the gasket is in place and compressed evenly by
four screws. .

When replacing the filament only, and reusing
the flame arrestor,-first remove and inspect the
flame arrestor, checking ‘for. dust.corrosion or
other damage. Replace gasket.if it:has deterio.
rated. Install new filament in”place :of old one
screwing it into the flame arrestorplate to com. -
press the O-ring gasket as tightly 3s possible using
the thumb and finger. When inserting ﬁlamm_u be
very careful not to touch o distort the platinym

coil, -

-
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To replace the reference filament. first unsolder

the black wire at subpanei, ang unplug the O, cell.
Then unscrew the knurled refdrence lilament base
from its cavily. using a3 pairspf pliers. Install the
new filament in the same posifion, tightening with
pliers. and soider wire to subpanel.
NOTE: After replacement of:either the active or
reference filaments, performrsihe OPERATIONAL
CHECK as outlined in Secfion 5.1, Steps (2)
through (e}. -

Part numbers for filamentsrare:

800-007 —Active Filament Flame Arrestor

Assembly

800-011 —~Active Filamentconly (red wire)

B800-022 ~Reterence Filament only (black wire)}

310-017 ~Flame Arresior Gasket only

8.4 Battery Replacement and Charger
Check (Refer to Figures 19, 20)

The most frequent form of maintenance will
involve recharging (he batteries as outlined in
Section 5.3 and occasional burnishing of the silver
conlact buttons on the Printed Circuit Board with
fine sandpaper (No. 400 or equivaient}. The bat-
teries can be recharged hundreds of times to
render many years of useful service. Usually, the
most probabie cause of “apparent” battery failure
can be traced to charger malfunction or contact
problems. The batteries can only be charged with
the instrument panel firmly in place. With the
panel removed, the balteries can be inspected for
deterioration by removing them from the storage
compartment. When replacing batteries, be cer-
tain to reinstall them in the posilions indicated on
the side of the baltery compartment.

Figure 19: Checaing power Circunt ‘o Droges scliage iSecor

8 & Sieps 3 anc D)

————

-

Figure 20: Measuring charge rate (Section 8.4, Step d).

NOTE: OBSERVE CORRECT POLARITY—
INCORRECT BATTERY INSTALLATION CAN
RESULT IN DAMAGE TO THE BATTERIES OR TO
THE INSTRUMENT ITSELF. To insure that bat-
teries are being recharged and that the Charger
is functioning properly, perform the foliowing
check:
(a) Obtain a Muitimeter and place the range
selector on the 10 volt scale. Connect the meter
test probes across the instrument charging jacks
as illustrated in Figure 1S. With the instrument
FUNCTION CONTROL in the "OFF" position.
the Muitimeter should indicate S volts.
(bl Turn the FUNCTION CONTROL switch to
the "ON" position and observe that baitery volt-
age drops 10 2.5 10 2.6 volts. then remove the
meter probes. NOTE: Failure 10 obtain 2.5 volts.

indicates depleied batteries. open contact with _

subpanel buttons or open elecirical connection.
Correct maifunction before proceeding with the
next step.

{c) Plug Charger line cord into 115 VAC outlet.
Connect meter probes across charger pins and
check output for approximately 5.5 volts
(normal unioaded voliagej.

{d} Now refer to Figure 20 and connect the
Charger as shown with only the negative pin [—)
.connected 1o the black {—) charging jack. Place
the Multimeter range selector to the 500 ma
scale.

Connec! the {+ red) positive meter probe 10
the remaining exposed pin on ihe Charger and
the black {~—) Multimeter probe !0 ithe red ()
charging jack of 1tne GPK 1GK) Wiih Charge!

COMBUSTIBLE GAS INDICATOn -
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connected to 115 VAC, Muitimeter should indi-
cate a charge rate of 120 10 150 ma (depending
on battery state, line voltage. etc.) with the
FUNCTION SWITCH in the “"OFF” position. If
Multimeter indicates “zero” ma. refer to Trouble
shooting Section 8.9, Step 6.

(e} Now turn on the FUNCTION SWITCH to the
*ON" position. Multimeter should indicate
approximately 250 ma. [Never attempt to charge
the batteries with the switch “ON.,” because the
power consumption is greater than the Charger
delivery rate.] if Muitimeter indicates 300 ma or
more, refer to Troudbleshooting Section 8.9, Step 6.

NOTE: Failure to attain the above readings in-
dicates 3 faulty Charger or Pump motor, open
contacl with subpanel buttons, or open electri-
cal connection. If the correct indications are
obtained, the circuit is normal and the batteries
simply require recharging.

8.5 Testing Sample Fiow Lines
{Refer to Figure 17)

When installing the instrument panel in the bot-
tom housing, take care not to pinch or obstruct
the sample tubing. Always make certain that the
sample tubing is placed in the cavity beside the
battery compartment and arranged to prevent
sharp bends.or pinching when the panel is secured.
For both Modeis GK and GPX, normal flow rate is
approximately 2.5 liters per min. and response
time 10 2 combustible gas is approximately
5 seconds when short probe and 30™ hose is used.
Leaks cr restrictions in the flow system will of
course increase the response time.

A quick and simple checx 1o determine the tight-
ness of the sample system is to obstruct the
flow at the probe tip or inlet fitting of the in-
dicator. in the Model GPK the pump should
siow or stop. Il it does not, a leak in the pump
or sampie system is indicated. In the Model
GK the aspirator dbuidb should be squeezed, re-
leased, and remain compressed lor about 20 1o
30 seconds. If the pump continues to operate
nomally or the bulb Immediately springs back
to ils original form a leak exists which must be
corrected belore altempting lo use the instrument.

SAMPLE
OUTLET

Figure 21: Sample tudeng connections for all majr components
17
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8.6 GPK Sample Pump/Mator Replacement
(Refer to Figure 18)
The GPK Sample Pump Assembly Code 342-626
is located adjacent o the outlet fitting in the
Bottom housing.

To repiace the Sample Pump Assembly, tirst re-
move the two screws from the outside of the
lower case housing and release the pump assem-
bly with mounting bracket. Mark the brackei
“TOP'' and ‘‘SBOTTOM’ f{or reference, then
disconnect sample tubing. At the prinled cir-
cuit board,unsoider the red and black leads to
the pump motor and note the location for luture
reference. o/

With a 3/64°" Allen wrench, loosen the set screw
in the cam 1o free molor shaft, then remove the
two screws {rom the motor mount.

Check valve action by sucking gently on the
inlet tubing connection and blowing gently into
the outlet tubing connection. The valves should
resist either test and stay fimly closed. It

" the valves pass the above test,only the pump

motor will require replacement. f not, the com-
plete Sample Pump Assembly Code 342-626 must
te overhauled or replaced.

install new motor Code 04-4053 and secure 1o
pump mounting dracket. Reinstali pump assem-
bly and bracket, solder pump connections to
printed circuil board and connect tubing ¢
illustrated in Figure 22A ~—~r

Not shown:
Valve Inlet/Outlet
234218 M

INLET ——

OUTLET

Motor
04-4053

tscrew
321-821

Flours 22: 3424626 Sarpla Pumg wliih smotor snd meunting rackaet,
inle? an¢ Outlet tubing connections showa,
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‘a resistance coil.

Flgure 12A: Q-.u Pump Assy. preperty Instatled
8.7 Meter Reptacement
Meter lrouble is usually indicated bv erratic
action, for instance, the indicalor meter pointer
will start to go up smoothly, pause momentarily
at a reading, and then jump quickly over the

the next few divisions of the scale. Another
sign of lrouble is for a meter 1o be almost or
entirely inactive, and to ‘‘stick’’ or show 2
permanent displacement of the pointer,

if the meter is giving trouble it may be removed
by taking off the meter nuts and the meter hold
down screws. Field repair of meters is generally
inadvisable uniess 3 qualified instrument repair
facility is available.

PLEASE NOTE FOLLOWING BEFORE

REPLACING METER: .
The zero, calibrate and voltage adjuster knobs

all turn an arm which runs back and forth over
To keep the sliding contact
of the coil clean, it is good practice to turn the
knobs back and forth three or four swings of
the metler pointer each day as the insirument
is first put into service.

8.8 Trouble Shooting Guide

SEE CHART Ox OPPQSITE PAGE.
9.0 ACCESSORIES FOR MODELS GK. GPK

9.1 Probes and Sampling Hoses
When Models GK and GPK are purchased com-
plete with carrying case and accessories, 3
short alumjnum probe with filter and 30’ of
Nylon lined hose are supplied as standard
(Stock No. 550-015).

For special applications as noted below, longer
probes in aluminum and fiberglass (nonconduct-
ing) and longer hose assemblies can be supplied.
Various styles are available, and extension
hoses can be provided for coupling belween the
hose and the insirument. The aluminum probe
is generally usec¢ except where the non-con-
ducting properties of fiberglass are required
for the application. Nvlon lined hose is par-
licylarly resistant 10 CIGERiC v&pors, such as
the aromaiics like xylene.

ARY

- y—__—

The following hose and prode combinations wity |
standard union fittings are available.

1. Fiberglass probe with dust filter chamber ang
42'" nylon lined hose (Slock No. §50-013). Use;
primarily by utility companies where an electri-
cally non-conducting probe is desired and gases
such as natural and manufactured gas are samp-
pled.

2. Aluminum probe (long) wilh dust filter cham-
ber and 42’ nylon lined hose (Stock No. §50-014).
Used in nearly all other applications. Probe
ol 3/8'° diameter is very rugged and is perfor-
ated a few inches {rom Lhe lip 1o prevent liquid .
from getting into the sampling hose should the
probe be accicenially placed in liquid. The
hose is unafiected by petroleum vapors.

Stock No. 550-060 (nylon
lined). Used as an extension hose. Can be
used with either (1) or (2) above. Longer
lengths of hose, compiele with unions, are avail-
able in 5§, 10, 15, 20, 25 and 50 -foot lengths.

3. Five foot hose.

4. Dust filter chamber with fittings (Stock No.
§50-025). Useful where just a filter chamber is
requirec at the instrument inlet. Standard hose
(550-C60, or longer extensions) can be altached
for remote sampling.

9.2 Sample Line Moisture Trap
(See Figure 23)

#550-081 Sample Line Chamber. Although the
cotton filter in the filter chamber of the probe
tends to trap water or other liquids before they
reach the instrument, it is normally a wise pro-
cedure (0 use a3 water trap if there is a continual
problem with excessive moisture.

The $50-081 Sample Line Chamber is designed
10 act as a rmoisture trcp when there is danger of
drawing liquid or water into the instrument, or to
help dry a sample when it is filled with calcium

chioride or other drying agent. It can aiso be used-

as an additional dust filter trap where extremely
dusty atmospheres are encountered.

The Sample Line Chamber comes complete’

with fittings, one end attaching to the GK or GPK
sample inlet. and the other end to lthe sampling
hose. The Chamber itself is a clear lucite tube. The
capacity of the chamber is about 3 oz.

#‘W*'-’-‘H
ERC Sk
< g

B O

~. - oo

Figure 23: 550-081 Sample Line Cramber

JW MODEL GPX AND GK OXYGEN, I,
COMBUSTIBLE CAS INDICATOR |°
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FIELD MEASUREMENT OF PERMEABILITY
BAIL-DOWN TEST

INTRODUCTION

The objective is to determine hydraulic parameters (transmissivity,
storativity, hydraulic conductivity) of the water-bearing strata. Single
well aquifer tests are used because they may be conducted using a minimum
of equipment, personnel, and time, They may also be done at many points
within an aquifer and may be used to better plan a full-scale pumping

test.

PROCEDURES

Each bail-down test is conducted by measuring the static water level with
an electric water level indicator or cloth tape with attached sounding
device, placing a pressure transducer (connected to a Hermit data loggerl).
below the water level, and removing one bailer volume from the well. The
recovery of the water level back to the static level is recorded over the
necessary period of time, using a Jogarithmic sampling mode on the data

logger.

The electric water level tape and transducer are wiped, first with methanol
and then with defonized water as they are placed in the wells, to prevent
cross~contamination between wells. The bailer §s lowered with an attached
1/8-inch stainless steel cable. The bailer and cable are decontaminated
between uses by washing and rinsing with Liquinox socap and water, rinsing
three times with methanol, and rinsing three times with deionized water.
The bailer and cable are then allowed to air-dry on steel supports and

are covered with new sheet plastic.

DATA REDUCTION

The data accumylated during the bail-down tests are used to calculate
hydraulic parameters using several published methods. Hydraulic conductivity
is calculated for shall-+ unconfined wells using the Bouwer and Rice

method (1976). The NAVFAC method (1971) is used for comparison.
Transmissivities and storativities for the deeper, confined wells are
determined using the curve matching method described by Cooper, et al.
(1967). For comparison, hydraulic conductivities are also calculated

using the Hvorslev method (1951). A1l methods assume an infinite,
homogenous, isotropic aquifer and an instantaneous change in head in the

well,

The method described by Bouwer and Rice (1976) is based upon modifications
to the Thiem equation, with the use of an analog mode). A straight line
is drawn through a semi-log plot of relative head versus time, and the
hydraulic conductivity s calculated using the slope of that line and the
geometry of the well and aquifer., The formulation assumes that draw-down
of the water table around the well is negligible, that flow in the

1 Hermit Environmental Data Logger, Model SE10008, WARZYN

In-Situ, Inc., Laramie, Wyoming 82070,




capillary fringe may be ignored, and that well losses are negligible, It
is applicable to completely or partially penetrating wells in unconfined
aquifers, but may be used for confined aquifers that receive water from

the upper confining layer.

In the NAVFAC method (1971), a strajght line is also drawn through a semi-
log plot of recovery data for unconfined aquifers. The method s based

on the Hvorslev method. It assumes that the well is cased below the
water table, and the ratio of the screen length to the well radius (L/R)

is greater than efght,

The Cooper, et al, (1967) formulation calculates the transmissivity of an
aquifer by matching a plot of relative head (1inear sclae) versus time
(Togarithmic scale) to one of a set of type curves. The method assumes
that the change in head after a known volume of water is injected or
removed is instantaneous and that the (non-flowing) wel) is screened over
the entire thickness of an artesfan aquifer. It is directly applicable
to fully penetrating screened wells in confined aquifers, but may be used
to determine the transmissivity of the portion of an aquifer over which a
partially penetrating well is screened, assuming no vertical flow occurs.

The Hvorslev method (1951) is based on a solution of the LaPlace equation
and does not account for aquifer storage. A straight line is drawn
through a semi=-l0g plot of relative head versus time. The time that
would be required for complete equalization of head difference if the
original rate of inflow were maintained (defined as the basic time lag,
To» and equal to the time when H-h/H-Ho = 0.37) is used to calculate
the hydraulic conductivity. The value of Ty is measured graphically, and
the ratio of the piezometer length to radius is assumed to be greater
than eight (L/R>8).

WARZYN
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5.6.

Hinweise zur Fehlersuche

Fahor
Batevictost Detekior
el ivcint

Funkiionsiest mit
Cumarator gehl nicht

Ganarator lielent
wmchi genug Gas

Ay Goneralor
ouchiat role LED
haun Tost aul

Hinwels

Balterien _
wachseln (5.1.)

a) Evil.mit 2.Delek-
tor nachprilen,
ob Generator
0.k, sonst b)

b) Filterkapps
wcchuln {5.2),
wena nichi ver-
schmutzt, ¢)

¢) neus Sensorzele
einbaven (5.3.).

Zalie befeuchien,
d. h. mit Feucht-
haitekappe melvere
Tage siehen lassen,
sonsi Generator-
2elis wechseln
(5.4.).

Generatorballerie
ersalzen{5.5.).

6.

Zubehdr und
Verbrauchsmaterial
Besteldummern Iir Varkaulseinheilen

1. Gasdetekior HCN .
Oigitalanzeige,
2 Alarmschwellen mil

Oosimeter-Anschiull U 5306 203

2. Zetis HCN mil Filterkappe U 5600 103
3. Fillerkappe HCN |

(10 Stick) U 5810 )41
4. Ballerig PX 23 (1 Stack) U 4990 001
$. Gasgenerator HCN U 5380 300
6. Generatorzelie HCN U 5620 300
7. Kalibriergasadapter U 5900 108,
8. Meflisitung: Eichen U 5900 112
9. Dighaivolimeter U 5800 018
10. Siromgenarator U $900 023
11. Kallbrierkabelsalz
lir Sromganeralor U 5900 125
12. Protokohihelt U 5900 004
13. Oftwhtirer U 5900 002
(.
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Gas Detection and Warning System
COMPUR 4100 SO Monitox HCN

Tiv: COMPUR 4100 SD Monilox Gas
Dulection and Warning System comprises
) 18 dotocior  (alarm unil with digital

display)
2 48 onorator (1081 unit)
J conzole {recommended accessory)
‘4 dislecinlog  (recommended accessory)

The syslem is cspecially designed lo
manulor tho TLV of HCN.

CAUTIONI

Although the 4100 SO Monitox for HCN has
haan lughly simplified for ease of operalion
by tha user, il is nevertheless a complex
measunng inslniment which will operale
1ty only if these operaling instructions
e Ciwelully obsarved and il the instrument
wt clwckad rogularly by the salely officer.

This applies in panicular to the regular
replacament of tha colls and dally funclional
tesls. The responsibliily fos any changes
made in the alarm thveshold seltings must
be borne entirely by the oparalor; COMPUR
recommends the slrict observance ol the
TLV. Since the unil is designed 1o be
intrinsically sale, all repalrs must be made
by the manulaciurer or olher approved
personnel.

COMPUR offers the instrument with the
{ollowing factory settir 3.

fisgt alarm threshold = al TLV = 10 ppm
second alarm Uiveshold = at 2 TLV = 20 ppm

The detecior cell will be destroyed if the
detecior is permanently sxposed 10 a HCN-
conceniration exceeding 1000 ppm. in this
case 1he coll has 10 be replaced.

‘.

Technical Description of the
COMPUR 4100 SD Monitox
Detector for HCN

1.1,

Applications

" The COMPUR 4100 SO Monitox is 8

personal monitor lor HCN,

it is designed Lo be worn atiached to the
clothing near the breathing zone of ihe
parson 10 be protecied. The detecior
produces an audible lirst slarm when the
HCN-conceniration exceeds the TLV
(faciory ssiting: 10 ppm) and a second
alarm, when it exceeds 2 x TLV.

independent of the alarm seliing, the digital
display shows the aclual HCN-

concentration in ppm (pants per mitiion)
in the nominal range of 0 - 100 ppm HCN.

In conjunciion with the COMPUR 4102
Dosimater, the unit can be employed o
register HCN-concenirations at cenlined
spaces ranging from 0 10 10 x TLV.

The COMPUR 4100 SO Monlilox cannol be
used (0 measure process gas sireams or in
prasence of continuous high HCN-
concenralions.

- —

1.2,
Mode of Operation

Ambient alr diftuses through the lilter insen
( dust filter) (5) 10 the measuring cell. The
measwring cel, a dual-olectrode
slectrochemical cell with an organic
slecirolyte gel, generalas an oulpul current

propontional 10 the partial pressure of HCN
in the air.

A seorias of slecironic ampliliers supply a
voltage signal which is led to the
comparator for the alarm threshold. Il the
first alarm Ilveshold is excesded, an
intermitient tone Is produced; il the second
slarm thveshold has been axceeded a dual-
tone signal Is produced by the fone
genaralor and loudspeaker (or sasphone in
very loud aress). The slancardised anslog
signal corresponding 10 tho actual HCN-
concentrations (ihe TLV corresponds 10

80 mV) can be ied 0 the Dosimater.

The same signal is led 10 the AD-converter
driving the digilal display. The display is
adjusted 10 give a reading of 10 ppm at
80 mV inpul.

The 4100 SD Monilox consisis of iwo
separale power circdits (via two miniaturo
Dalteries); the circuil for the analogue pant
is separsied lrom ihat lorthe alarm-
generation.

When the .on-oft” swilch is moved to the
«B8t1.” position, the batteries will be tested
belore the instrumaent Is turned on. In this
swilch position, the batleries are
slecironically lesled under the high load of
the final tone siages. if one of the batleries
falls 10 reach the predelermined lower
thearetical kmit, no alarm will be heard.

21
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13.

Technical Data for the COMPUR 4100 SD Monitox for HCN

Conlormily certilicate
Salely class
Dinonsions

Waight (with balleries)
Powor supply

Datlory service lile
Display range

Alym volume

Alvm lgvels

Nesponse time

Tuna lo alarm 20 ppm

50 ppm
Caonneclion possibilities
Tumperature range
{ictative humidity
2o poiInl drilt
Sansivity dnit

Saivice hle of tha cell

BvS 62.013
EExbUCTS
104,4 x 62 x 24 mm
approx. 150 g
2xPX23(5.6V)
spprox, 1000 h.

« 0 = 100 ppm
min. 80 dBA /30 cm
2 slarmg, adjusiable

Te<10s
Teo < I min,

<15s
< s

sarphone, dosimeter

0-50°C

10% - 95%

< | ppm/ 6 months

< 15% /6 monihs

min. 6 months (dependant on dose)

(Ve

~—— —— - —————as.

sicylated) 200 ppm

14.

Cross-sensitivities

Testcom- Test ingicalion

ponents  conceniration in ppm HCN

SO, 5000 ppm/ 40% 10

NO, 10 ppm -6

NH,y 1000 ppm 10

co 1000 ppm —

CO, 1000 ppm -—

H, 1000 ppm —

CH;:CHCN 10 ppm —

CH,CN 200 ppm -_—

{CHN 500 ppm 17
' CH,OH 200 ppm -—

COCl, 5 ppm 10

Cl; 10 ppm 5

HC 10 ppm 7

Hydro-

carbons,

salursled 2% vol. —

Hydro-

carbons,

unsslwaled 1% vol. —

Aromalic

(slso

. -

2.

Technical Description of the
COMPUR 4100 SD Monitox
Gas Generator for HCN

2.1,
Applications

The HCN gas generaior serves 10 ondisn:t
the relability of the Monllox gas dalection
and warning system. The Monitox dotectn
must undergo a funclional test by placing i
on the genearator before each uss. The
generation of a gas concentration
exceeding the TLV snsures that the detecic
will raspond reliably during use (piciuwre 2).

The gas generator, however, is not designu
10 generate a calibration gas of knawn

concentration. Dally testing of the Monilo»
delector does not mean that the user is no
recommendpd 0 change cell sequentially

The COMPUR 4100 Gas Generator must
not be exposed 10 or used In explosive
atmospheres.

N.B.: The generator cell may dry out at
very low relative humidity in the air, b
this case, il is necessary 10 pul the
moisiure cap delivered with the
generalor on top of the goneralor
always when it is not in use.

This ensures a correct gas
concenliration for the detector test.




2.2,
Mode of Operation

The swilch on the generator is aciivaled by
Macing the datector in the maiching recess
o tha gonerator head.

A sinall lan leeds a flow ol sir pasl the
qoneralor cell divectly 10 the detector cell.
At iho samo limao, gas is genersted
clocurolylically in the generator cell in such
an amount thal the gas concentration is
Ingh cnough 1o cause the detector 10 )
rospond within 10 seconds (alarm (fweshold
10 ppm). The period of gas generation is
uxlicaled by \he green LED.

e we——

The red LED indicales when the baitery
musl be replaced.

Alter a 10 seconds interval, gas production
is tarminaled and the lan conveys pure alr
until tha detecior ls removed.

This lunciional test of the detector checks
any ol the (ollowing delecls:
clogging ol the dust tiller
& malfunctioning cell
a malfunctioning elecironics system
a mallunctioning generator.

.2.3.
Technical Data of the COMPUR 4100 SD Monitox
Gas Generator for HCN
Dunensions 133 x 65 x 40 mm
Waoight (incl. fuue:ios) spprox. 250 ¢
Tomporature range 0°C-50°C

Powor supply
Ganarator coll service life

Batlery service lile

9 voll sikall battery, leakprool, 0.g. Mallory 1604
approx. 3000 tesis or lor | year
approx. 3000 lests

3.

Use of the detector
and generator

3.1.

Detector actuation and
functional test

Ballery Test

Turn the switch on the COMPUR 4100 SO
Monliox to “Batl.”, if the batlery has
sufficlent power 1o operate the deteclor for

. sight hours, an audible (Inlermiltent) tone

will be heard. The LCD-display s switched
off at the “Ball.” les! position. i no lone ls
emilied, this indicaties that st least one of
the batleries is exhausied. For salety
reasons both batteries should be replaced
(refer to section 8.1.),

Whaen the audible tons has been heard (1o
preserve batteries, the test should be as
short as possible), the swilch ls moved o
“ON". The iona wili cease. The LCD-display
Is operaling now. It musi show “0” ppm
alier some seconds.

Funclional Tes! {piciuwre 2)

Place the delacior on top of the generalor
as lusirated.

As 3000 a3 the detector sounds its alarm, #
must be removed lrom the generalor. The
detecior is ready lor operatlon once the
slarm has ceased.

If the detector slarm does not sound within
len seconds the detector has 10 be chaecked
and serviced. Il necessary, tha filler cap has
10 be replaced (ses point 5.2.).

it Is advisable to record the test and

assignment of the gas deteclor in the
deleciolog.

The batlery test and funclional test musi be
periormed prior (0 each use 10 thus ensure
maximum safely.

During the gas tes! the LCD-display musi
show the responsa of the cell 10 HCN-
concentration as well, As the alarm
tivashoid Is factorysel al 10 ppm the alarm
shouid sound al 10 ppm, As the display
reads a new value svery second, the time
for alarm and display of 10 ppm may be
differenl.




2.
Ise of the Gas Detector

¢ gas dalector must be worn In the
‘nathing z0ne ol the parson to be protecied
uf the lilter cap (5) should not be covered
any way,

w 1ubhor kip on (he carrying clip makes §
1580 10 secuwrely sllach the Monllox 10
ticlos of clothing (e.g. the breast pockat).

s is not deemed adequately secure, the
am supplied with the Monliox can be
xwed in the holes of the carrying dilp,

us cnables the Monilox 10 bs worn around
a nock.

al al possible, the filter cap should be
otecled lrom waler, dust-laden alr or dint.
3h, the battery and functions! tests (refer

point 3.1.) shouid be periormed belore
A (1610C10r is put Into operation.

HGN gas concentration in the vicinity of
0 SON3Or exceads the seot alarm value, the
am will sound alter s defay dependent on
0 gas conceniration (The higher the
weontration, the more Quickly the
JMPUR 4100 SD Monitox will respond).

'c alarm sounds at a level of at least 80 dB
a distance of about 30 centimeters
? inches).

’
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Connecting the Earphone

When the detector Is being utilised in an
ares with high background noise, the
optional sarphons should be used (o be
sure that the alarm will not go unnoliced.
The earphone is connecled (o the esrphone
sockel (9) on the delecior. This sockel
disconnecis the internal loudspesker, Il the

esarphona is being used, U is Important that -

the lests also be conducied wilh the
earphone plugged Inlo the delecior (reler to
point 3.1.). When the sarphone Is not belng
used, the sockel should be closed with the
plaslic plug. :

3.4,
Connecting the Dosimeter

The COMPUR 4102 Mini-Dosimaeler can be
caonnecled to the 4100 SO (reler 10
operaling insiruclions for the 4102).

The generalor test can aiso be carried out
with the Dosimeter connected to the
COMPUR 4100 SD ¥ the delector is Wurned
180" about is longitudinal axis relative 1o
the position shown in point 3.1. and then
placed on the generstor in that way, that the
cell fils Inlo the recess on the generator,
The lunctional test is then started by
pushing the generator button with one's
finger.

The plug should be replaced in the
Oosimeler sockel whanever the Dosimeter
Is not being used,

FTONDHEVATIGILZ ) I (RN

ihe reading will suffer.
i
i
!
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3.5.
Digital Display

Additlonal 10 the warning-funciion of the
COMPUR 4100 SO Monitox Rs digital
display (6) gives a direct resding ol the
actlual HCN concentralion.

Thus it is possible 1o determing HCN-
conceniralions below and above the TLV-
level, giving the skiled worker and industdal
hyglenist the means 10 delect unusual
conditions ol HCN-concentrations with
high accuracy and resolution.

The COMPUR 4100 SO Monitox is, however,
sven with ils digital display, primary a
measuring and warning device lor personal
proteciion.

it has not been designed for measurement
In process-conirol; Moreover exposures 0
high HCN-concenirations for any fength of
time must be avolded, as the accuracy ol

3.6.

Detector Deactivation
and Storage

a) briel period of inactivity (up to 8 month)
the delecior is deaclivated
(switch 10 “"OFF") .

b) Prolonged inactivily and slorage
1t is advisable t0 open the Monitox and
remove both the cell and batteries, t0
provide tham lrom leaking and corroding
the interlor of the Monilox (refer to the
sections on cell and battery replacement
$3).

Baefore reutliizing the Monliox 8 new cel
has 10 be Installed.

I Pra e w e



4.

Calibration Instruction for the
detector COMPUR 4100 SD
Monitox :

To anhance the intringic accuracy of the
dntoctor for HCNil is necessary lo calibrale
tha datoctor either with 8 HCN nlirogen
mnlra with delinite canconteation of HCN
1 ako an olecironic adjusimant by means
of iha COMPUR current genersior

1 5900 023.

4.1,

Accessories required

111
Calibration wilh gas
M cakbration cap 10 place oMo Monliox
W) flow meter
=) mvillivolimaoter 0 - 2000 mV;
wnit resistance » 1M N
0 ubing, set of tesl cables, screw-driver

2) cakbration gas, known concenlzation,
ahout 10 ppm HCN In pure N,

Nomark: The gonoration and sbove all the
slability lime of HCN calibration
gas is nol withoul problems. So
il only a small number of
deteclors ase (0 be calibraled,
the elactronic method shouid be
prelored.

1.1.2.
Culibration - Electronical Msthod
mciwo band 7)
1) cahitwation unit (current generator)
3) mullivolimetor 0 ~ 2000 mV,

wus rasistance = 1 M f)

:) sot of 1est cables, screw-driver

-A

4.2,

Zero calibration and gain
adjustment with calibration gas

4.2.1,
Preparation

The Manitox is opened and positioned with
the eleclronic components upward on &
non-siip surface. The cover with the dighat
display is carelully pul asids with the
display upward.

Then the unli ls switched on via “Ball.”
position 10 "ON", The LCO-display should
read 00 ppm aller several seconds.

The excellent 2er0-point stability of the cells
will normally make unnecessary 10 adjust
the 2er0-poinl, Devialions irom 2e/0 are
caused mostly by faull sensor cells.

For aer0-chacking remove sensor cell.

4.2.2.
Zero-Adjustment

Connect Miltivolimater 10 tie down point
(MP 2) and GND (MP 1) (plciure 8). Il the
reading is nol zero in clean alr, and also ls
nol 26r0 withoul sansor cell, polontiometer
(R 9) {oliset vollage) has 10 be variod until
the reading Is zes0.

Note: il readingis zer0 wilhoul cell and not
zer0 with tha cell, it may need up to
one hour 10 stabiiize the Cell. Il a cell
has been removed l(or a longer
period without shont-clrcuiling the
two conneclors, the lime 10 stabilize
may ba up 10 one day. A now cell
therelore has shori-clrcull on the
small pcb, that must be broken away
belore Inserting the cell.

4.2.3.
Galn Adjustment with gas

The special cakdralion adapter is tightly put

onto the dust lilter on 10p ol the Jeleclor cell.

Adjust a calibration-gas flow through the
calibration cap; flow rate should be spprox.
100 ccm per minute and the inlet must be
the smaller pipe; |0 avoid presswie
variations the ouliet should be (ree of
obstacles. Alter S minutes the display of the
Monitox has reached iis final vaiue.

Connect millivolimater o tle down point
(MP 2) and GND (MP 1). Depending on the

* concentration ol the calibration gas the
(oliowing voitage shouid be displayed:
(sdjusi by means of pot R 7)

-lﬂl\—-—” % 80 mV
10 ppm .

The display of the Moniiox mus! show ihe
gas conceniration. in the opposite, adjust
pot (R 15) uniil correct reading ls shown,

4.2.4, .
Galn-Adjusiment with the current
callbrator

Each doteclor coll produced by COMPUR
Is supplied with an indicsiion of tha output
current at 10 ppm HCN. (Never throw away
packings ol replacement cells before
having noted this indicationiti)

Remove delecior cell. insernt calibration
cable with tha plug board into plug
conneclor lor detector cell. The gold
contacls must touch Ihe spring conlacts.
Connect othar side of the cable 10 the
current geneorator,

Make sure of correct polarity of plugs.
Swilch on genaralos, Wrn bulton t
generalor display shows oulput current of
delector cel.

V)

Remark: Display always shows aclual
value ol current. if i is zor0,
check the contacts!

Conneci volimaster (0 tie down polnt (MP 2)
and GND. Adjust sensibility by means of
pot (R 7) until 80 mV is displayed. Monitox
musi now dispisy 10 ppm. In opposilo,
adjust pot (R 15).

4.3.
Setting the Alarm thresholds

The alarms of the standard version sre lo be
set on 10 ppmi(first alarm 1 TLV) and 20 ppm
(second alarm 2 x TLV).

To sel the alarm lgvels, push the 2 mini-
switches (S 1) 10 the righl. The display of the
Monitox shows now the level of Ihs 1st.
alarm thveshold. This can be adjusied by
maeans ol the potentiometer (R 30).

To adjust the 2nd alarm fevel, push the
upper swilch (o the lelt. The display shows
now the 2nd alerm (hveshold. This can be
adjusted by means of the potentiomoter
(R29).

Aller having adjusied the alarm levals, push
both mini swilches 10 1he leit. The Monilox
display shows now lhe actual concentratior
of HCN.

44,

Concluding the adjustment
operations

After the setlings have been made, iun the
switch on the pcb 1o *OFF"-position. Make
sure 1hat the swilch-handls on the cover is
also In the “OFF~-position. Then carelully
repliace the cover and (old the connecling
cable between pcb and display so thal il is
neither squeezed In nor cracked. Tighten
the screws. The Monilox is now ready for
operation.

2t




5.

Maintenance and Servicing
Instructions

5.1.
Battery Replacement

1. Tuen swilch (7) 10 “OFF™.

2. Nomove tivee screws (12).

3. Tuen detecior over and remove front
cover.

Attention: Do nol atlempl Lo reqove the
cabie botween front panel and pbcl

-1, Lilt out battery housing, disconnect plug.

5. Unscrew and remove ballery ids.
Roplace balleries with +pols loweards id.
Roplace lids.

. Phug-in batiery plug. Ensure cablq and
cable socket in right position, ’

7. Roplace battery housing snd lron cover,
carelulty adjust the cable of the front
panol, $0 thal il is not damaged by fixing
iho lront panel; then lighien the screws.

0. Repeal baltery tesl.

5.2.
Filter Cap Replacement

1. Remove screws (7) (piciure 4) and open
dotoctor.

2. Carolully remove sensor cell together
with fhier cap (S). Pull cap off cell (4).

. AMiach new filler cap (with identical gas

Iabol HCN) and return sensor cell 10
onginal position.
I'ilier cap order number sppeasrs on plale
atiached to inside of front panel and is
ustod in seclion 6.

1. linplace lront cover and lighten screws

5. Rupeal porformance lest.

5.3.
Sensor Cell Replacement

1. Open datector (see S5.1.).

2. Remove cell logather with filter cap.

3. Remove new cell and filter cap lrom
slorage container, pull \rsnsparent cap
oll the cell and replace this by the new
liter cap. Correct pasition of filter cap is
shown in ustration.

Remove shori-clrcull proteciion
altachad 10 pcb by breaking il away.

4. Procsed current calibration (4.2.4.).

S. Replace sensor coll wilh filer cap in
proper position.

6. Close Monitox.

5.4,

Generator Cell Replacement
(plciwre 5)

1. Openhousing
{as when replacing battery)
2. Unsolder fan leads (10).

3. Loosen lour screws (11) and lives
screws (12).

4. Romova outisl, gas cell and fan through
the front.

S. Carslully insent replacement unit
U 5820 300 consisting of outlet, cell and
fan and lighten screws (12).

6. Tighten scraws (11). Align circull board
80 that pin (13) reliably actuates swilch
(14) when gas deleclor atlached.

7. Resoider lan leads {10).

8. Asassembie generator and lighten
sCrews.

9. Testing: Usa properly funclioning gas
deteclor lor same gas. Swilch to “ON",
altach. Alarm mwust sound aller about
eight seconds.

5.5.

Generator Battery Replacement

Loosen four screws on 1ear housing panel.
Carelully ramaove lroni cover. For correct

positioning of ballery, refer to ilusiration S.

5.6.
Troubleshooting
Mallunclion Remaedy
Dattery test: Replace batleries
. NO response 5.1)
Generator lesi: 8) Repeat tast using
NO 18SNPONSe 20d detecior, ¥
no response, b)
b) Replace filler cap
(3.2), M not
dirty, ¢}
¢) insert new sensor
cel {5.3)
Generator does not  Use moisturizing
supply enough gas  cap for several days,
olherwise replace
generator cell (5.4.).
Red LED lghts up Replace generalor
during test

batteries (5.5.).

»

. [ V) - 1

Accqssorles and consumables

Pant Numbaers

1. Gas detector digitat
display, 2 slarm
twesholds with
Dosimaeter output

2. HCN coll wilh filter cap

3. HCN fier cap (10 pcs.)
4. Ballery PX 23 (1 pc))

$. HCN gas generator

8. HCN generator celt

7. Calbration gas sdapler

8. Measwring cable:
calibration

9. Digital Volimeter
10. Current calibrator

11, Calibratlon cable used
in connection with
current calibrator

12, Deteclolog
13. Earphone

U 5306 203
U 5800 103
U 5810 341
U 4990 001
U 5390 300
U 5820 300
U 5900 108

U 5900 112
U 5800 018
U 5900 023

U 5900 125
U 5900 004
U 5900 002
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